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j £-> " £-> 

:Ao^?l Apl > ^UJI Ij&Aj- ^31 oUolxAaJl ( j^ ^_ySCj ijAj- £A*y&jJl iwA$" I A 



r (^-o) 0 0-) = Z 



J (— )=z e 

v r 7 



= z 

o - Jt J L 



0 + 0-t 



£ 1A £ VI - £ \ V £ 1 - £ r V 

... £ \0 £ \ . £ 1 £ r £ \ 4 



... £ A\ £ VV £ vr £ 1*1 £ 10 I 

ZZZZZ^r 

"• ‘ vv ‘ u ‘ a ‘ i ‘ v 



dUi Jjo 5 jAa)l x> y> ^j' £ JjSfl ^ ^Isi A oa*J aJaJI aSLUI jZ jjjUj IclqLjJL JiijjJI ' * 

• Aa^J ( jAA-'®^ JAsiaJ 

• 4joZJ 1 »A^J ^Sj^l OjAj- i_a5" I I 

.4ju1AuJ 1 SA^] ^LxJl A>Jl Aj>-j1 ^ 

. l. . .1.3 1 1 ^ .3 -yj / ‘•'•3^. ^ .-.. ^ a3 I ^ 1 



^^1111 ^lill ^_<xLflJI — ioLaJI cjLi-uiLi^JI < ilYs 




lj ^Lu.LuTd t j GLsuGaXl 



. o\-o l >- ^ ^ uJ A y2 * A3^aXu^o ^ jj \ yj 1 ^ 

: 5-o 1 \ ^y Jff iJ j^sJia ‘w-JcS^ 1 ^ ^ 

^ + "('-)) 3 * 



N = <r 
00 



(v - ^r) 3 1 

^ = </~ 



\ \ w 
(— ^— -— ) 1 4 
^ + (/" t/~ ' = ,/- 



>-,w ' 



("H 1 ? ? 

’ ' (/' 



^\x^l 4jj\j ^U51 5j>t^ jya y^ ^ c ^ ^ys>^c y~j\ 5-J^h ^ J5^ iJ 1 )Y 

.4*»*i b>JI a)^1 



(V-V) 3 . 

V = ^ 

(r+— ) 3 

i/- r = 1/ - 



(r + ^r) i I 



^ + (/'Z ^ 



(f)xr ; 

' \ : 




’/. \ ' J Jjiaj ^faLaJl ^-bol __j t*— «.ftdJ' ( j^j it • • ^UJl ^s iw*A dA3 ^sws ‘ U .! ~* n 1 ^ .' -bjj-ll ^ 

1 jjfc .Xs-ji c^-bo^l 4jolx0= ( j^ ^jS?l 3jJa>- 4^ajJl i_j5^ I .'i jjib^a bg) djjjLJl 4lOl Jjjca jja C y^ 

.^j^>vaJl 

^.ort 4j«i»g J ijl g ^gjL^a dJcU JjUU' JSsJJI Jiaj iannipHj JzujJI U 

( Jj-ljJ( ^>o 3g « J ' Ijjfc C^Ls-ljJi C-JctO ' 4£-')Lva\ V " < g y? j 

• Jj^l cdidl b^*2 baJ obdia 4j’!dj LL*2J- ^as- 

. ^w.^ a.‘>ad i ^ 1 »\^>v-— ^ L> OjlddaM ajdlc <^vQ ^Jda-> t ^d i -d I V. .~d i ■ ■ ^ i I 

-?->} C. AbaJ i lc*>va tr* 

. Ja*Jl 1 jja ( j»« obdia Cjlia^>va ^J^>va ol ^Xa^l O b) Jj-jl ^ 

JLajl ^J> JpjJi :LL^gJgiSi1L .hujJI \o 

yJ6 JLajU ^la jT ^15 j^>J c4jISJ^( j^s Aj3Aj dJLaJ 
jj^Jlj JUaj3 J-«-*-*d IjSL&J Cjjj jd-T absJ-^3 4j'!dj adLajJl 

. Ji2^-J 1 1 -X^J A3 1-a-a^jJ 1 
( laSg oJo>-lj 3 jja 5JL. ji\ o Jja ^Lo y>J^j JS^ jU UIp) 

. 1 ^y3 ^ V) 5i-<^A-4-fc*-L^3 1 v— 1 J 

1 ^3 a) 1 OtaXjk 1 OAP J^>-J 1 




vHLs 



^iAv *“/ 1*^ 1 



^ r| 



•MbPOtoJ 



L5^~ 5JL^Jl OJ-A 1 Jo £Ly(*>- ^ ^-sO>^> J^-^l ^ 



^1111 Jl J^AJI - ^JUJI 








Arithmetic Sequence 



JolliLi 

.^Ul JS^JI 



6 §i A o 



i 






i 




t 








\ • 


i 


r 1 \ 



PT 




# f 




.2LuVl 2dla/Vl 

Jj^Jl ( j»!a»»M y> 4 j>-j\ l« ( \ ) 

. ^yU*J ^4* J 1 1 ^w.^JuL-^sJ i L ' i" 1 { ^ ) 

eJipli ? JaaJl 4julxidl (Jlp liU (V) 

.eAp\jj}| e jj& 1 ? 4 jul£uJl ojj& \oj jl) 



wL^aj .^aj L*v~J 1 

Ja*Jl j^>Lp ^**2 (_j 3 JoljJl j 50 j cj^Juj JjVl -IaaJI j^Up ^*s ^2 JoljJl 

.C-oU' jljJLaJ Jjljj' _yfc 

1^*2 J^- ^ C. ■».«.»- (... i V < o c r < \) :^ys 4 job^uJl 

4 jobd«JU taX 3 ^ 4 V >W ■* ) ^ P ^ ta \3 1 iO^ 1 



. A»»J 1 



Arithmetic Sequence rUjUAJI 

by ** 1 l^o a) 1 AoJ 1 ^ io- 0 "^ ^ 1 ^ 9 J \^S~x^ 1 

.(j) Sjlp a3 j^o jJ j 4ju\ll<J\ ^*+*o wli IjJJLa 

lj& Jo- ^LajijuJ l^Ju ^ "nJ 3 3 j 

.(J) W-Uj(l) JjVi 




B 

|/) I Q I I . O Q . . 1 



. XuLwP*sJl AXjlXloJl C_AJ jXJ 

4 -Xj L wJJ . Ji 1 

. XuL^>sJl ‘UobULoJJ y jJl iJ^sJl 



.XoL^PtJI ‘L^jljXoJl 



uz** 



\a +*> jJl i_jI -> yu 

J^Laij'^I {jA ijwb»s-a SdS- (Jl>-i| 

^jJ^taXp ^ y **J ^L-J L^vp*a_] I 



cLliajLaJ^I ‘"il A I U./-VQ II 




Pattern JxpJ 7 

Arithmetic sequence 
nth Term ^J> y _b- 7 

4j«jIxiJ| ^jxLwul 7 
Common difference 



Order of the term JL>Jl XJj 7 
arithmetic mean J a^j 7 



djQ.\\ 7 nlQ II Jjlgj^/I 

. ‘U^>Jp aJ I 

.A^o yAj ^y>\ y 




Li! I ^lill v_<ij^>!l — ^1 ^_<xLflJI — 4 _qLsJ I cj L \ ^ L>^J 1 . >1^ 






4-uLuotJl 4 ju GUI I 






jiio 

4julru 4^'^! olaolxuJl \ 



(t ‘t ‘t 4 ‘t) v .\r t \. .v) I 



* + — =.? 
0 



r + jv= Z 



lM 



r = '• - ^ = r i -z « r = v- \- = st - xt -: 

r = it ~ Z = r t ~ tt 

r = * = t l - >1 = r l - t l = rl- rl = , 1 - ,L •'• 



— = — _L = c _ c _L = _L _L =? P ■ ■ 

\Y ~ x i - rZ- yZ. ‘ i v r “ \Z- yZ- ' 



. 4 ^j\ “>~ 4 ‘ ■ *3 AjoV-^rt)J ^ • * 



yZ. rZ- ^ \Z- \Z- • • 



v = r- jr-r + r + jr = (r + j r) - (r + (\ + j) r) = ^£-^ 2 , v 

X i>obcLa]l .‘. 



r + ^)-(r + — )=.i- s+ ,r- * 



' + j / O'-' ' + L)' 

0 + j)j _ 0 + j)j j ' + j 



IjiwiJLs ^jLJ ^ + . s . ^ ^ ^ 



.^oL^> ^ 3 . . 



(\ • 4 i £ r - 4 A- £ U-) V 
0 V ' - jC. 



jjij <ji j 5 La Q 

?liUj 4jolxia U^\ olaolxiaJl S 

(\ a ( vr < va ( rr < rA) 1 



r + jr = .2. 

j 1 -' 



A^LuajaUmt 4 jljUHL*II 

^ 4 ^ V 4 ^ 4 0 4 ^ ^ ^ 1 ^ ■ -' ^ ■ -' ^ (^IS^ \ 0^0 p ^C^>0 ( , ^ 1 4»Xj1^vqJ i 

( 4 \ \- 4*\-4 \ -4 l) :(Ji« ( j.&yg _£) 0 U<J ljl5^ lil A.yjiUj j ^jSsj ( . 2_) 1 4jol^laJlj 

Graphical representation of arithmetic Sequence j^LuLustJl ^bulXU-li <_yjLj_Jl jGUILfl 

.Uolu 4 jc^J 1 ( Jio (... 4 i 4 V 4 \ •) 4joln<kU iJUl 4 joj*^I ijJoJl Y 




^liJI ,WJI - uJLkll 




G^LuLuIXt j GbuLuIl r^Jgill iiug.ll 
cM<^ 

r- = \.-v=^- r £, = iv 

A - c 0 - cV - c \ 4joj*^Jl ijJoJl .'. 

[V i 1 i 0 i i ( T c t c \} ^Jb 4joljCLajl JL>va 
{A - t 0 - i V - t \ cl ( V c \ •} ^b 4_sul£La]l 

. ^xj VwcjA! 1 I ^ A^C _aaJ 1 A.aaa? ^ 

: jl JiLiJ! ^ Ja?-^ 

jl la^= ‘LalalAAfl ^Js- ££L> aluL«*pJl 4julxidl iJ-Xj- Ji«j' ^J$\ 

(j jSo J -s/ 5 3 (3 Oa> j 4o-jjJl 4jli ioLujJi 4joln<Jl 

• ^jJb j) ^J^ljcs 

. dhjU-l j—i ? (• = i) ij^olS" li^ (^2.) 4 woLl>J1 4joIxlJ 1 j jSo jl ^Sji' liU :nii Li ji^nV 

Jij o! ci9^ Q 





*•, 


9 


















J 




























































































































































































































































































































































































f 



















. \**~**d 1 o ^ * 

?j Li cAo = jir 13 ^ d 



0 - jr = .£, (.£,) J y 

. (j- (j- M . .•( / . f- ,e-c 

.l^aLxl c 4 ^JUaJ>- 4 joUla ( . 2 _) (jl C-A»jl I 

.jJlS* \jbXs~ Jo-jl ^ 



Finding the n th term of an arithmetic sequence j^LoLusbJI ibijLZUlf ^ jJJl JL%ll .ibejt 

_£ Ig-aLalj f ^)1 ( . 2_) 4jobd«JJ JoJl J^LaJ 0 ) <-AJjJU jj- 0 

^ + t = r £ <i + f = r 2 . J = ^ 

: <LjLL 1 A>Jl -X>o \ 



i('-o) + i = ^ 



4 jolXuJl 0 jj & iAP 



r- jr + \r = \ 



Jllo 

(\-c c c \n c \r) AajL^Ji^uI^Ji^ t 

jJuUl Jojl I 

r = \r-u = j < \r = f.\ v 

rx(N-N.) + Nr = v 2 .--- i('-o) + f = /v ' 

i. = rv + \r = rx^ + \r = 

\ * * = . L-XlP J) *L-i .^Lo^ ^_J ^llaL \ ^ 

rx(\-j) + \r = \...\ i(N-j) + t=.rv 



r-=j.\ v = \.-\..=jr:jl c5 ! 




^^1111 ^LUI ^.uu aJl — ioLaJI cjLi_uiLi^JI . >1^ 





*Lu LtPtJ I 4 jlj LUIt 



jij (ji j 5 la Q 

f \a jJuLxjl Jasji 4 a»3 A>-j 1 ( "10 c... c \ \ c ^ i V) AjuXCuJI iJ S- T 

Identfing the arithmetic Sequence :2LjjLu 3&J! 2t*jLuUJt j^uu 
.^LaS^J JjS^ ^*lp ‘XoLajJl 4 joln«Jl ^j^JO ( j 5 C«J 



jiio 



iao 

jls ‘Ui-J ^ip J 

Ti = J\t + t 
N A - = il - I- 

0 ->^ JjMl 

N *N = i A 

Y ^Jie italo^JI ^ ^Js i«— i 

r = i 



rl = \o£ ‘ NA = v£ (j 2 .) 4 *;bJI J^-jl t 

£. #• 

\ A = v 2, : 0^ X3 L*uJ ' CiLmi<< ( j^ ^L*j 



ri : 



Not 



i(N-V) 



NA .'. 

O) 



®o 

oe»«JT®=» 



'® 0 | 



'Oof 

30 



i('-j) + t = 0 £V 

\ A = il + t.-. 

i(\ - \o) + t = ri JUU 
(Y) Ti = JU + I< 

Y = i ( Y) c( \ ) 

dJilocsJI l jOJj 3 Ui\jJ 

1 = N V - \A = I .*. \A = Y xT + |.-. 

(... c \ • (Ail) 4»uU^*Jl 4joXci«Jl .‘. 

:^UJI Sftl 

Yl = i\ i + t c \ A = i"\ + f iljcaJ I 4 j>v *2 ( j^ aS" lx)J 

OUUl Jb>ol 



iS°°s° l 

l°»Oo ( 



X = 



^*3^)1 4jlxSo dA]i_j EQN ‘XajljjM jllioj MODE lo« y3> 

‘Uiaijl 4jil>iaJI jll>i O'/SM ^jaUU ^ EXE (_gXg- la j' Ifrala' 

^iaJ\ iai^lodWij anX + bnY = cn 

4jli31 4jil)cal] 1 *_aOjJU (cn) JjHaaJl JoJlj c (Y) c (X) OliXaljca Ji-Aj 

* | ^ *^-J^ 1 ^Js* ■-t.i l L ^ J ^ 

ijoi ►®S®®®S®S®®CE)GD®ra 

igjl ^Jl plpwiLs^jl 

6 £-oU)\ (J (X) 4 ^-ocUjl — ^l*AoJl L5^ ^ 

2 ^oLJl j jSC J (Y) 4 ^ ^ = ^ 

\Jo\ ► mode 1 ^ jJl (j-0 




^IjJI ,WJI - aJLkJI 






j ljLxj Unit ^JgUI oug.ll 



JiJ o' J5^ H 

rv = ^Z + Z‘ w = t 

Arithmetic means ^LoLujeII laLu^ Vt 

• y + ^ y> J jjjiJtxJJ (Ja*^uJl) Ja-jjM jl Jdu 

^L^^ob^o(Vo cV\ £ \V £ \r c^):ji jUpUj 

*f liLa \ V" = ^ ^ ^ ,y> a>J3 ^ 

^Ja^-^jliLa \ V = jjj J^>J3 ^ 

j*o Ja-^L i_SjJO v I jls ‘LoL^s- 4jolna iJlxia _>- u > c I tJ^olS"" lil^ Bffl 

~^~y + ^ = v > (j jS-JCS a>- + I = cat !(j! (_jt v j — _>- = I — > ) ;c^w>- _>- J ^Cr 

+ I 

4jolxia (_>- t — ^ c f) jU tiJJ JJ 

>. > d jjjiJjJl t y*j ^ ^ (.... c t c :ioL*^- JaL^ji Sap Jlaol ( j^Ls>_> j 

.■iuL^s- (t — ) ^ c... c c c t f) j^So O.a>o 

oL^ o_L*J ^Lw^»eJ! Ja.*i jJl 

iljLcVl oJl* S^J^Sl liJLgriJULl JJL12J 

LS **jir £ ... £ \o £ \\ <v : jU^L^^b^(iv< ir £ ... £ \\ cV^cJjS' lil 0) 

Jlia ^ 

•siig.Vm^.1 u ..^11 i rj .t 4 joI^JI sjX>- sjs- = dwoL^Jl i^p i 

^ ‘A lA 1V1I a 4 joIxlJ1 a jj& JaUjl 2JP- = <oL*a*Jl 4 joIxlJ 1 2jJe>- 2AP (V*) 

^Lwv^cJl la.* jJl 

<\ + a + a + v+ i+ t = : SujLmjfcJl laLujV t .a ijJbfaa ^ JLfc JU-.al 

' “ Insert an infinite number of arithmetic means between two number 

Jtiuo 

iA £ "l o Jjol ® 

4jcln«Jl 2jJa- iJ-P Ja-^j l^jl 

4joln«Jl 2jJa- 2JP- jlj liJ 4jolxisJl ^2 j^a-SMj J jSM jjjJoJl j-o 

v=o+r=j 

_5 (\ — j) + f = . 2_ 4 joI^I«A 3 A>Jl ^3 ! 

V = j t £A = . 2, £ "3 — I : (j^ ^vJU 
(\ -v) +1 = iA 

V = J .’. 1 ^ip 1 it = Jl !jl (_^l 




^^Lill ^LUI ^_<xLflJI — <LqL»JI cjLu-oLj^JI . >1^ 




4-oLuotJl 4 ju LUIl 






iA 


4 l\ 


4 ri 


4 vv 


4 v> 


4 \r 


4 n 



v+ v+ v+ v+ v+ v+ 



4 j jiioJi JsLmjVl il>o^ j 4^3 :li)U 

£\ c?i 4 vv t v- t JaL-jVl 

o' j 3 >^ Q 

£A 4 W JvJ AoL<x>- 1 JA-il 0 



r - 1 u-jji — oJ 

: 3 -uLua JLa. (jiiUu^l j! jsj iluLmai jji. I^_>! j -3 < il , ..-^ d_uV| ,-.u <rr< a II |_j| jj^, 

(rA in (V^ro < v\) ® (vi c v\ t \a c \o c \v) \ 

(V c V c V c v c v) ® (vv t vr- 4 w- 4 v- < o-) ® 

jblwaS^ j <3 4^ cVp- (ij* 5 ^ + ^0 cj^r + ^r cj^r + JJ-) o 

: 4 _uVI CjVL^-JI |j^ ^ 3 -uLuaJI 3 » ilT./ill 3 , .. *A II , ."><1 

o = it V = t © 
r- = i<v = f v 
± = S‘i- = 1 ® 

r^jL U JaSl 

(... 4 A 4 0 4 V) <LjL^>J\ 4^ulxiujj ^U1 ^ 

jJfc 0 - (^P ) 4 ^ulxiJ\ J^o j-iLP ^UJl JoJl > ♦ 

(... 4 W 4 VV 4 AN) j^xi\ W 

(... 4 jA-i& <• "y~ 4—) 4 «oU-a>j\ 4 juIh<jj \y 

\ T 4 A J^J3 >T 

^jLJ jU V \ Tl 



:SUaxaJI -* 1 <l^yij«»j* 3 ^.^,^lia<l^yi jj^kl 

(... 4 \o c v 4 v t r) 1 



(... 4 vr- 4 \ V 4 \ 0 - 4 W-) V 




, 1 V M V V 

\ — 4 4 4 4 ) 

0 0 0 0 




^liJI ^IjJI J^l - uJLkll 




j ljLxj imm :^JgUI oug.ll 



(-^)=(i) * 

0 J 

CO +o )) = (,£) V 

((v+j)4-)=(^) ' 

0 0 



‘ „£. j^ ia-^1 jU V + j V - ^2. ■Sjolx^a (^£_) lil^ W 

n * yy ? n v a i 

f jlj 4joln« j^ 4jl^a OjAi- 0!i\j V” + !l 4 \ - |o 4 \ + fY j\5" li( 'A 

i i x *r v v \ I 



i I^lsJ I i o t r/w | 



^ ^ a} -X>J -X^- 0"^ L^ ^jIj A»o\»fc4t^x3l 1 i^j-*j\~*0*j\ iw^^J 

+ ^9 j JSO 



.oJj>-lj 4^laiu,l ^lp ^2 j 4joln<Jl ojJj- ji«j' JslJLJl j ^S-o jl T* 

ij^Lj v i 4 jjjlj 4 i 4 I t i + jf = . £_ ^LoL-^pJI 4jobd(Jl . 2, ‘ j jv*J 43!iUl ^loVi t\ 

. A3^AjJ\ oJj£ ^3 4ju\nuJi 

V - ^ o-x& ^-Xp* ^^3 ^-j«^“Xp 0"^ ® 

: «UjV I illcuV I (j£ 

^... c \ * cV c £.^ 0"^ ^< ix p* -X>3 1 YY 

(\rr- 4... 400 4 o<\ t ir)^L^i^lriJiojj^oj4Pj^ji rt 



. 4 johlJl aXUi i \a VY *u **3 ^jJl J^sJl ‘Ljj J^-j\ 4 (jo + Y) 4 ju 1 ^iJ 1 yo OjApJI ^ 5 " 1 Y 0 

.4jolrLjl ejjtl Ap-jl 4 \ Ol - = 4 o \ - = ^ 1^3 iLuL»4>- 4job^O ( . 2_) Y"l 

yv ^jL«j ^LJI \jbx?-j 4 \ A ^IjJl 4 jcIxiJ 1 tv 

. 4 jolXuJl Jo>-jl Y j 4 wj l« 4 V^ = . ^ 2 . ‘ = . 2_ < Y = JjSfl 4 jo bda YA 

Jliul 4 j^\j ^jLuJ jjulxji LaJ 4 >- 4 Y \ = laJcs- ^jX]l 4 ^jL^>JI 4 jolxiJl T^ 

4 ju jljl 0 jjfc .YY = ^ 2 , ‘^ = y 2 - + \ 2 - W 3 4 ju jla (.,£.) t* 




^^1111 ^LUI — ^J^!l ^_<xLflJI — 4 _qLsJ I cjU^L ^J l . ilYs 




<Lu LtPtJ t 4 ju Loll 



V ; i ^ o *oS** ^ ^o*o) 4 V * — ^*v ^ ^ Va ^^*3 ^ ^o 1 l»o^3 1 1 

O-jl AjuloJl -O-jl 4 1 • ^jLo £^Llj ^^alsJl I^jO- p^jAg>vaj c N N = ^pl jJl l&O- AoU*^- AjuLo 

.AjuIoJI ojj& ^3 \ 0\ A03 (^3J \ 0>Jl Aoj 

.t > c I ^os Jo-jli aoL-^- ajuIo aJIo ijo- t > t v i it t n oils' lil 

.4 lit ( j^ JS' AkO O-jli 4 V * 4 ) V iff- ( j-J la** ^)l 4 A ^Jfc 4 > 4 t ( j^J ^L.*>Jl L— ' ^)l (jlS" lil 

4 ) 4 t ^03 o-jls ljj>- \ 1 l J&ijO- iAp iul*?- AjuljO ij ^So (*IA 4 4 ) 4 4 t 4 A ) OolS' ISI 

Vi - 4 rv ^ LL^ Ua-j n Jiol 

3.0 0 >-jl ^*j' iU*i 0 >-_jl ( \ "\ + 1 • 4 ^ — ^41 0 • 4 ... 4 \ o + ^u V 4 "l + ^yj o) AoU.x>JI 4 joIoJI ^3 

.AjuIoJI 3jO- 

\ • • JjStl AoDl ^3 ^ta'g3 ijOOs ^3 diailj ^Ipl j-° 4j jl>vJl AO-lj3 OiLS ^3 j S' lO I r I jj in II I JllljJI 
^Jl AsL^I O-jI . \ V • jljJLaj S jJuLa l^J AjjjLJl aSL^JI { j £- djjJ AsL*^ ^lag> aJIj A*j\j jS' ^3j 4^4 

. SjJuLxjl AoliM ^3 Igula g > 

j ^So A) JaLol ^lp jl (JaS'j iA> jUu 4a-lj3 Jgf-J (_£ jOl iOjloJL Joj jJ I 

e Sjs 3AP O-jl . AO- \ 1 * * la. <4 gll jlT ISlSiA'+jjNV' ^jfc laO- AuL«j- AjuIxo 

.JaLiVl 



v> 

® 



vJ/ 



® 

® 



(C?s 

vLV 



tv 

’ V 



® 



t«l 



^^aljj'j ii-JliJl l^o ( j-a ia>44j)' 4 V 0 ^4^1 Lao- AoU.*?- ajuIo iyxcl^jj jiSioj t ♦ 

..Ik* ^ 

. 4 juuXxJ 1 0 -XA Jo-jI \ * 

bliiLi 



jUbJl ^ 1 -XiAOl JiflJ jl 4 --».lali AO iwJjJa A 3 j i^j^Stl ^3 jUif- j j» A-s- V \ { Joj_jA OOoJIj JllJjJI 

• D^-— A A—O p* )^t l : 1-] i p* ^ .^St I ^j3 4wgl-4^- V ^ 

p^j^4*^ll ^3 ( jii) J^jl l^Jjlo i_3j— ' ^Jl jUL*JI oLs- 30 O-jl l 
l.ij& Jjl*i ( 3 ^ 4 _g. 3 jXj iwSj — 1 Ipj^-^l ^ Oo V 

^Oxtail SjLioi jj3 A^»la)i jOlajJl j^lalo ^a^Jl *j T 



>v 



^liJI J.OJI - OLUI 






Arithmetic Series 



The sum of arithmetic series t LureJt ^LaLuTiqil 

dJUbS (Karl Gauss) JjlS^ ^JUJl jU’i >Xa3 

^!l y LaJ^P 0 jaS- qA 4juL«J1 y*j ^2 
4jjj lllJJsi \ • • \ ya ilAP^I ^ao- 

li-J j 0 * ^j\j jl Jis-^ 4ou j^j 

\ • \ l^oi Jff ^u'U ilAP^I ( j^ 
o • o • = \ • \ x o * ; yj\^j ^1 



^\Aoo -j,WVV 



^LJl jJU - J jlS - Y * <^i ' (>* Jgi 

9 



Arithmetic series ^LuLujeII 2lLu1luIU^I 

4^)U»4>Jl 4jul^oJl 4^LaP ^a> 

( \ \ i 1 < V 4 0 ( 1“) iuLa?Ji 4juln<Jl Jjjs 2jJo- ^j^>va 

\\ + ^ + v + o + r= _>- i_^xSo 
0 • 

^LuLluJW 2LLu1uuC4 yA ^jVl I JL^ (j g 

Sum of first n terms of an arithmetic series 

lj J j')! I ioL*»>- y> !jb>- j ^y>s>yi ib*sj| ’■')! jl 

a) 0^^“^ ^ i. S ^ ■ -' ^ ■ -' I 4 I -''J^ L~-^v- 4 1.0 0 lT li) 

:C1^A~ . _>- JoijJL 4) J AjJ iLaLalJl ojjfc j ^J^O>va jU j l&ijJo- 

O ) J + (i - J) + ••• + (it + 1) + (i + 1) + 1 = .->- 

o 

OjyA3J Y ^aao>-— 4 - 1 y£* ^ 

(Y) I + (i + I) + ... + (_$Y - J) + (i - J) + J = .->- 



j Jl 



(J+t) jj_= ._». 
v ’ v 0 • 



: jl ^Xoi ( Y ) c ( \ ) £a^>sJJ 

(J + 1) + ...+ (J + 1) + (J + 1) + (J + 1) = ->-X 

u 

Y t jifi yJ jJaJI Aa-~2jj ( J + t) j = .-»-Y j! (jl 



B 

|/) I Q I I . O Q . . I 



‘La)Lav4>- ii-Ovi-OvJLa 



4jollla Iwb- (j 

Jj*yi 4*J3 ^oL-aJ>- 

• TT^’-J 

4jollla l_b- (j 

(Jj^l La_ 1>- iwO 4_oLa»J>- 



<& lull nl^/l "iK IU,^-vq II 

Arithmetic series . o L-o- 

'jAj 

Summation notation (^L) 



dQ.'ViniQ H 



‘tvodp ‘tao«l>- 4jl 



^^1111 ^LUI ^_<xLflJI — 4_oLaJI CjUx^L ^J l . >1^ 






4-uLtotJ I 



o 



s 

yj 

^ 1 ^1 



jiio 

V1 ► /• — X 

(r-^i) i 



lN' 



oJlpIS 

UJl^JI 



t/' ‘W-jS 



4jolxio ^J^il 4^-jjJl y»j Jj-li jljJUl ij\ o^>- 

SJS- -X^~ JJ Y*=\ + 0 — Yl = (j 

jj>sJ! y* — ji = . 2_ 

u = r-r£xi = ri ^ < \v = r-ox£ = o £ 

( J + I) -^- = . ->- 

\ \ . = (^r + w) -y- = r .^T 



Y * = j ( . < \V = J t W = I \^s> ^y^ydl 



lM <ji j 5 l^ H 



rv 

( f0 -\r) i 

' v = 



f 



\ = *) 



jiio 

"IV + + A + 0 + Y 4 ^)U«x>Jl ^J uu Li ^ uJ' p~ ^aJ>ya Y 



j^Jl Jj>ti! 

nY = Jcr = jcY =1^ 



y \ = j 



nr= P(Y^= 0 (Y = f l> p a ^^ 



lM<^ 
i(' - j) + t = J 

rx(\ - j) + Y = lY 

■u = r + r - o r : jf J\ 
iy = \ - jr 

(j +| )f=- 
m = (-\r + r)^- = n ^ 

jjij (ji j 5 l». Q 

Y 

YT + <A\ +Ao +A^ ^oL^Jl iLi 1 I 

(Jo- J Ij&Jo-j T ^jL 40 JjVi l A Jo- ^x 3 l *LuLtt>Jl 4 julxi«Ji V 

• Y \ • (^jLo l^la ^jSM 

( j*iL*«*iflj (Jj*^ii LaJ>- 4 ~a j iCjlj 

( J + 1) -f- = j^T ‘ i ( ' " j) + f = J o' 

:jU ioli)l 4ijlaJl ^3 (^J^i <3 !Aj«J 1 j»o 

■dd [i(>-j) + M]f = 



UO-oHYlf 



J * 



J * 






^liJI ^IjJI J^l - uJLkll 




lj^uAiuIui j Gbu omt ^JgUI oa.ag.ll 



: J^-j\ 



JIjuo 

... + \ \ + A + o ^3 T 

■ l^la 1-Xj- V • 1 

.£jUl Jj>Jl i \fi s-ljjjl l&ijJj- ijJj- \ • £-j^>va V 
r (_sH \ £. j"° fr “ ) ° <L>c L ^uJl ijJ-s- ^J^>va ^ 



JoJI 



r = 0 - A = c, c 0 





[;(' - j) + M f 


A = i l o = ( ^jg. i j£jj*s]\j 


-t 

X 

1 

-t 

+ 

o 

X 

-t 

X 

-*l? 




(r x \<\ + \ .) \ . 


Ja~~db 


IV- = IV x \ . 


4jul^uJJ jJ! wbJl 


i 0 - o) + 1 




ji + 1 


■ V* = _£ t 0 = f ^yaj^db 


rr = r x n o 


4^y2 ^ySjJ^dl) 


[r x (\ - \ .) + vC v] x Z. 




[rv + rr x v] x o 


Ja xJL 


no = vr x o 


r 




4^jlxigJJ jpj! wbsJl 


i 0 - j) + t 




i \ + t 


Y* = _£ t 0 = f ^yajj^db 


rr = r x <\ + o 



J • 



O ^ — ^ + ^ ' — Y * — (j) s-mJ! 4jL»^ 

u=o,nr = r ^ 4 rY = N ^^ t >^du 



-\r = rx\<i + o = + I = r .£ 

o + H-s* 

(rZ + sZ) T=s^ 

o w = (ir + rv) y- = 






v 2- ;_jH \ £, (j-® ^-V> Asulxidl ijAj- iL>o^f ( Sj^~\ J ji->- -X=>- -jj Jj& 

J^J (jl J^b Q 

+ \o + \\ + ^ ^3 T 

• l^la JjVl 1-Xj- \ 0 I 

. 1 toX^j 1 t ^ 1 toX>j 1 ^ toXXjl 1 V- * 

.JjSM JjsJI S-Ijjol Vo * ^jL«j l^£-jA>va ^xM 2 JS- ^ 



t* 



^^1111 ^LUI — ^St\ ^_<xLflJI — «LoL»JI Cj L\ xJz> L ^1 1 < ilYs 




- ^ 




\A' = i AV = £ c > > = S L o* 

AV = r 

^ ^Jl A^sil 

A V = .£ t T * = o <, H = N £ 

^ ^ ^Lp A^wjsJL^ JxwwmXJU 



Constracting the arithmetic sequence ^LuLogalt ^buQlUJl J>j^SLj 

jiio 

* = ._?- tAV = . 2_ 4 \ \ = ^2. (_^ 4juln<JI t 

j ia3 iL>o| I 

(J + Df=- 

(AV + \ \ ) -^ = ^a* 
lj^r< = j:jjSCi ^A* = -y- x ^A 

i 4^i iUol^ V 

i(' - j) + * = Z 

(J 

i \ <\ + \ \ = AV 
VI = \ \ - AV = i \ ^ 
i =S.\ 

\\ = 1 + \o = r( ? c \o = 1 + \\ = r £ ^ 

(AV 4 4 4 \ 0 4 \ \ ) 4jol^laJl 

JaJ (ji J9L2. Q 

1^*3 bjulxLaM Jas-jl t 



0 A0 



J ' 



V>-= 9 4 \V= 9 

iS-' ' L ' 



£>io= 4 at = .? 4 rr= ? 

, \ * , ' \ ' 



Jllo 

JfT Jjl ^s_j 4 Jj jJl j^s jj (3j-X^ 3 ^ V' • V • \ o ^Ip jjlo Jjl j5" £oj! !j LolIiuj JJ Li JujjJ I 0 

. ^x-' \ J ''' j ^ ■ 31 ^jp ^ y*"* r> ~~ ^ ® -X w .a.? AP3^J La cA?3 -4*x ^ 4 . . 

.^LxJl jp Jjl ^ ^ jjl ! 

.^Ul j-a J.;. a.aO 4jl^j jjU-> (j- 4 S-Ijjol j5" £^JA>va ^ 

4^LajJl oxjl 4 \ 0 = _£ l^*aL3j 4 \ V • = f JjSM laJas- Ajcbla Jiaj' ^.jS' L^Pijl J-&‘»A ' ^JLaaJi 

\ Y = j 1^3 j jSo V • \ 0 ^\p j.-.a.—.O Ajl^j 1^^~3 V • \ 0 ^lp jjLo Jjl 

\V = j4\o = _^ 4 N V • = f : i3^ ^*3L 1 



i (' " j) + I = j£. : ^3 

.1^0- VAo = \o x \\ + \Y< = 9 j jSbi 



[i (' - j) + tv] -^- = jjjlaJl ^ \V = j4\o = j4NV*=! : JP jbu 



U 



.l^o-rir- = (\ox\\ + \r<xv)^ 



w 



r> 



,WJI - aJLkJI 




j djlduLuXl ^Jgill oa.ag.JI 



iuLoJl Jjcljudl ^'j^Ova j ^ilS ^lja>voL ^U31 J 5^ AS-ij\ la 41*0 il>ol dl^LaJ JjS -J^H 

iUo^ dD j ‘s'ijJoJl JAPj j^o-Vlj JjSfl l&Jo- 

jij oi j 5 l>. Q 

lajl jJLa 4j 0J^\p ^S- J^aoj jlT lils c4^o- \ ^ V • • Sjjjj ^ i Jl jJ j5* ^ •'-TO* 111 M^J ® 

4»uJl 4jl^j ^ v Jljj j- 0 J^a>o l® £\J" c> -? va 0 ^S\3 tl^-Jo ^A • 

r- 1 LMjiZoJ $& 

i^LLs JaSI 

^jLdi V * JJji)L \ JJji)l> l Jdi ^)1 jJljuJl JoOt^aM jIApSJI £"j^Ova \ 

^jL«J 4P jA>va aUoj j ilApl \ * Jjl ^-j^Ova Y 

^jLdi Y • j .a Jiij \ • jjf l ^ys> ^)1 4ji 4 ....I 0 M ilAP^Jl ^-j^oa Y 

^jLdi 0 • 4 y • ( j^j ojjyq>v 9 j y ^Lc- 4 ^^a 3 1 ^Ji a.« .. laM ^-j^ova t 

jJfc \A jO-SH laJoj Y JjSn laJo aluLo- 4joln« ^SjS jl JjJo djt-jJl £"j^Ova 0 

= (' + -"•) 1 Q 

\ = i) 

aIU* aIi .-.i ii^yi j.. j/>a ^ <^,^11 a .i 1 jj^kl 

( \ + y- Y ) ^ aloLoJl aI^ A^J uJ I aW»2 V 

A = l/" 

ri J ro * ^ ro ) 

:^a ^s>d\ y#j ^1 JoJoL A — (jo + ...+ A£ + ^ + £ :4i ^ L ^ lJ I A»^y> A 

(a+<^y) 1 ° 4 (\+^o) 1 ^ (a-^o) i V (N-^o) 1 I 

S = (/■■ N= ( /' ^ = t/' £ = 1 /" 

Y V + W + \ Y + V 1 4ju^ ^ 

(! + ✓*) i d (N+^v) i ^ (r + ^ 1 ) i V (r + ^ 0 ) i 1 

N = i/~ N=i/' N=j/~ \ = t/' 

1 ~n. 1 1 i Q»ri*w l 

• L>^j>v»<a liwXP ) ( \ Y c... i i - (A- t \ Y -) 4 »oL»j>J 1 AjobcoJl ) * 

.1 (Y £- c ... (A c M ‘ Y i) 4jolxiJl j»o ka3 Al^Jl ^j^>va A A 

4_uV I 'iHouV I (ji. 

(... cYY c\A cAi) 4jolxLa]l jj j» Jo- Oj-U 1 ^j^Ova Jojl AY 

.Y"\ jJLc- Ifl) Joj 1 Jj^l lajo aloLo- 4jolxiJ ^JlVl Ijo jjis- Jo-jl AY 
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4-uLuOfcj! 



- ^ 



.1 * \ X *u^-j jj 1 apV 1 ) i 

.(... + V + i + *\) 4 -oL^J\ 1 1 a>- 1 JO 

.(r + jv) = J( ? (^ 2 .) 4 *>bJi ^ JjVi Ia>- r • a^-jI 'i 

.(A *4 ... C A 4 0 4 v) 4 ju\jCL<Jl 3 jhX>- fcX^jt W 

l^P 1 <-ljCol (... 4 VI 4 V* 4 M) 4 juIxlJ 1 ( j^ LkAi 4 p$S\ 3 jJa>Jl iJ s- J^>-_jl 'A 

. £ 0 “\ L> jL*aa 

. 1 jjL*a L^P j^>v« o jSCj ^£3 t JjSH Aa>JI I \a aljJui (... 4 N V- 4 N £ - 4 \"l -) Ajulxiall i \& LttA>-l IJa>- \^ 

.^JAJ>v<JI JjSll Aa>Jl jj^ S-lwJJjl (... 4 V \ 4 V 1 4 VV) 4 jolXuJl jj^ Ij&j-i-l ^j^Ol ijwX^Jl i.Xp J 4 >-jl V ♦ 

l j£- ( j^£aa>- jljJLaa Jj Jj LkLaa » j 5 ^ jj-A J jl 5 ^ lili 4 L£aA>- \ 0 ^ya^Jl Ajaa£- il) j jj~Ja !j lixA I V\ 

• La^j \ o J^Li- 0 La £-j^>va .0 jJlLaa aJ JjjLJl 

J 5 j 4 ljjiiLa M ^Lp ^ jXa>o JjS M 4 — a^aJi jlS"" lili 4 LiL>a \ 1 J ^Sj ^j-a^a : 1 J-UUJJ~iall ^jmoJl TV 

SS * Lpal I 3 AP . AapLla i I > AP a J 0^-*a Laa , aJ 1 4_ Q yQ^ 1 ^j*P Aa ^ ApLilal 1 3 AaI ^ w .t *4 Q AaL) \ ,_ q v a 

j-auJl 1 J^j 

4 3 ^i Ajj 3 l *_aLp jj»a aJlP VA 4Ao(aJi)I \jjL>o !iL>va Jy dLlXaJ I r I ~> 0 1 1 1 JllJjJI TV 

1 J iCj&j 4 ^Jlp \ • aJu jjJl 4 _a.ya.Uj 4 aJlp \ \ aJu g jJl v_a.yaMj 4 aJlp \ V ^La-Jl ^3 ^psj aL^>o 

.iwSjiy 4 s]l ojj£> 3 J 4 P .oJo-lj a^Lp A^i ^jj\ lj L^ aM 

0 * * ^L^aJ 1 4 ^L*^ 3 l A ^Lp Oilw^aJ > ^Lp 4 iJLa 31 ( j-* LstL-a ^a?^X 3 l . ^ 

.jjAJjjj]! iLa ^5 Lai 4 A^a»- V • * OjJuLva aJ ^)U<J 1 la,.. gM ^£- X> Jj JL> la , ..3 4 Au>- 

( j^J ^.aL. 4 aal IjaP J>= OiJa>-J 4 L^jLaa Aj-V ALaLL AjLa>a 3 JaP CjlS^-Ljl OX-al !Oj LlD 0 

\ • • l j£- Aal j£- AU> \ • • • ^ 3 Aj jl aJL>- ^3 Aji AsLjuII Jajjji 

^^^ r . a t*,.al 1 ?aLvaJ \ ^JLa^A 4 ^ 1 "^ OwXaJ ^..iL.,,..l ^ l^Ld 4 AI aJL> cl^ ^vP Aa^- 

P 

Vj^ai-LJl Aal ji- 

h i in i 



T0 

1 ^g3 c3^^-aa^LaS^ 1 A3L*aaa 1 ^Lp 4_jj AwO aLj jlal 1 4 iLsl -aa l 1 Laaal (( aLj ^ )) A. . . A ... ? , n n Ll jJ Ll K I j I I 

• lla^j lja>-lj £ 4 - gya> jljJLaa A3 L>ajl caL) Ja ^ jjl) 4 JjS?l 

.^LJl ^ «iU j» l^.la'g) AsUaaall Aa~jl i 

,(^L)1 AjtaaJ ^Ja-aSll) JjSll «iU j» l^.lai; ) ^xll 4jjlsUaaJI ^JAa>va V 

Vl j^jiaS^ A\ AiL»aa L^lliLi- ^la 5 ) 1 iJaP Lai 4^UaJjjl jji Ja^J I Iaj& ^Lp v o jJa)I ^j> a\j j j^Aal lil © 




^liJI aWJI - aJLkJI 




ibulZUll 



Geometric sequence 



hi ill i 








jljjldi J +~^° ^ 0 OjIj jljjla : 



' + j£- 



a ~ 3< Ip" 

& li' 



j-^L) ^ J ‘LjuLciajl 



r ji = z " 

o'-' 

(\ <jC^) ,_.£. >4 = ; £‘ U = n£ : ^ 



£ j<- 



ii rxr= 9 

(j £.) 



w? 

v <r 

■ 4j jljJl ^jlgj j-iUl Ldla ^ jjlsjl i3jj)\ ^ 4jdag ^Lp 0 ) 

. ^jL^Xa Ia^JLa J5j 4jjljJl (j-Ltlia l_sH viuiijl ja 2 g (^f) 

. o^»a ' U 1 *m) iLLLaJ 1 — os- o^-^ \^ t ^ U I j5C_J 1 1 ^g \-qS' 1 ^ySj ^ ) 



zSjyS&JlS JP (*) 

. Lul>-^ 4^jLXa ^ ^g ^ ^ 1 iwjLtlLa^ 00S I 

. 43^Aji) 1 fijjfc Laj ? 4>oUl 4jobci«Jl ilwXpl Jaj jj' La 43 ^Lp ,Jjfc V 
^J^LJ' j'jSo | j^ 4 joU' OLdiaJ' QOS- gL>u[ dLjlSvLaU Jjfe ^ 

?ljaoLJlj jj^aLsJl ( jJ^jJ\ 

! jl jjaLwJl JsL^tjJl i jA ^zsos~~j 

4juL^ 0= ( c A c It V c \) 4jL)L«Jl ( j-a 4j>oUl 4joL^laJl 

ijJasJl tjs Ja>- ^ \ ^-~*S lil Aj\ Ji>-!iLj LuSLjj cLL>L> IjljJLa ^ Z-~ \+ Z. 0^ 4-oL-x>- 

4juLd«Jl i jjz (v iJjJl Jj&) l£)U' IjljJLa ^lo» > Ojjilva 4 ] J^)L«J1 Ja>Jl ^Js- 

. a^ ■ . * 1 . 1 * ^\\ Ajt^Lv^aJLj 

4^**'toX P IJ& AjuLc^a * ^ . 9^ L ■ ‘ z>- , 9 ^ 4*jLwaJi ' 



jiio 

: l^4a J5" JaS-jlj aLj’^ 1 ( .,£_) OLaoL^uJl Iji j-w) ' 



^-JgUI oug-ll 

bumwuuniuiuiuiiiuuiuuiuii 



t- > 



|/) I 0*1 *1 . O Q . . I 



4^_u_LL^Jl v kj jAj 

<L^uAL^Jl ^yUl J.JLojJl 

. wLL_^_l I 4 _^jL^woAJ ^ ^-j ^lJ I Jj>Jl 
. 4^*1 -U^Jl aL*jllloJl 

^Lv^siJl \a*s jJl 

J ^«»wLL^Jl Jg.*i 

cL I nil nl^/l ."il ~\ I i^,/-vQ II 



‘Lwj-UjSi 4jolll« - 



Geometric Sequence 



nth Term 



J cS Js- 






Increasing Sequence 

Decreasing Seqence 

OjLi*Vl 4jjijLLo aL^jlws Z- 
Alternating signal Sequence 
Geometrical Mean ^aALA Ja^*>j ^ 



dfl.'VinlQ II 



‘tvO-1^ ill ^ 



Scientific calculator 



*L-o y. 




^^Lill ^liil ^_<xLflJI — 4_ol_aJl cjLi_uiLi^Jl . )[*Vs 




JLL^J! AjljLUXI 






'+j 



(culljlJiAfl) r = j-' + jr = -- 



°r x r 



x r 



\ + j£- 

“Z~ 



lM 






— *jj \^jj A&j \ 



r = </■* 4 >^j jjj^i .*. 

( &ii l^laio ^ ) V( \tf £ = ^ v v 
(\< j^) ( s _jl x l) = (^)V* 



(c-jlS jIjao ) | = — — — ■. 






o’ Q 

: l^jjS"" Jb- (_j 9 I^jLO Jj-jIj 4 ^j'^l oljobcujl ,j^ C\ i y*j \ 

(rclcWcticlA^l) = (.£_) I 



f-- — — — ^ = r p ) 
‘ <\ ‘ rv ‘ a\ ‘ ytx> ~ 



C('+ oK) = ( 0 £) a 



(^ x °) = ( 0 £.) 



Graphical representation of geometrical sequence t 2Lu* Ju$}t ^bulZUAl ^Lj-Jl 

Jllo 

. llilu ij-XjJl JjU |*j ( ... ( f i i ( A) 4joln«JJ iJUl 4 jcjSM Y 



lM 



i 


i 






































































































































































































' 


’ 














, 


4 * 



4.JU1 4joj*^I ijApJl 4 — = 4jol^uJl ^LO 

\ \ \ 
a‘ i ‘ r ‘ N 

JUvJl 



{-(|-iyi \ 4 Y i i i A j 

: jl ( _^jL~Jt JiLiJ! 

\ ^ 4 /- * 4 • <! ! C. .-.■■»- 4 ^asUxa 4 jolXuJl ^ 



aMw\M U ■ .^ 1 . 1 . 4»*jO-vOJ 1 1 

; itiLi j i^tnV 

. *0-0 ^u > \ ^ 1 0 y? 1] iJ *4 . . ... 1 ’ ^ I 1 00 

0 ’ J 5 L ^ Q 

.llilu ^!_jSM 4 jc 4»<JI ijJjsJI JjU ^j’ (... 4 — 4—4 — ) 4jobd«iJ 4.JU1 4jcj^Jl ijJcsJi A?-jl Y 




^HJI ^IjJI ,WJI - uJLkll 




j oUjLOXI ^JgUI oa.3kg.ll 



Finding the n th term of a geometrical sequence i^LuuJL ' k^Jl ibulXUif Jbeil abbjl 

' t ^ ^ IfT j/' \ ^ -- f ^ t 1 ^ ^ ^ - ■ X ■ ^ 1 Aaj kwoAk ajJ 1 Jw>% 3 1 ^ i ^ \ ^ *— A J 



V = z 



VU r t ‘ <s~' = y£- 



si 



Jtiuo 



( c A c t c V ) 4 ^ 4 iJJ^ 3 \ 4 juIh$J\ ^3 T 

. o \ V 4 JU^S jj \ JoJ I ioj . JoJl 

'■^)xf= .£, « V = f = ^ , r = f V 

rv ^UJ! j^Ji 4 ^J j\ J\ rv = \i x v = 1 v x v = i u n\ = o £ .-. 
v iu^jLj © s v = N ■ x v .-. '-‘j^xt= £ v 

^ = j.\ a = \ - j .-. A v = '-^v .-. 

1 1 ^ N V AX ^*3 ^ a) 1 1 i^)\ ^\ 

JjsJ o' J5 L ^ Q 

^L«Jl IjfcAj- 4 ^_UJ JCJti 4 jclna 0 '"T x X = , 2 , O— •>■ (. 2 ,) 4 jubdaJl j\ C.~o ' © 



( 



Identifying the geometrical sequence :2Luu jLa^H 2bulZL*ll ^ccjlj 
JjSH ^*lp djoljdaJl ( j^ju 

Jllo 

.4jobcuJl oAj& VV • = v 2_ t i * = ^2_ ^iks ‘ 4jobc^« ( . r_) t 

cM<^ 



(') 

(0 



A = 



r 



i 

rv> 





( V) c ( \ ) 1 ^gSji? ^ O j 





V • 4 \ • c 0 ) 4 jol^laJl .". 



^ = U~ k^laj 
( \ ) AkikjcsJ I ^gS (jiiJ ^>u]Uj 
i • = t A : jl 1 * = r (V ) t .‘. 

o = f jls A j-JjiaJl 4^_JL j 

iji pniii ji mV 




^^Lill ^LUI k_fl.x/~Jl — ^J^!l ^xlsJI — 4_qLsJ I cjU^L ^J l . ilYs 




4-auJLl^Jt AjuLciXt 



: W Ll m/J u A Aaj 4 2ljUi£J 4Luubt)l 4JVI j*l JlitILul 

I ^ 1 ^- u V = 4 0 = f Q • ^ t 1 . ,^i. 1 * ^1 I 4**j U-0 1 4jb^0 

b« yg > ^j’ (V iJtxJl) y 4_ab ^yg > ^ j { X j ^-U flOl ^gb b«yg> = ^"UitUl b«yg > (o iJjJl) f U«b ' -Ob 

. . . . 1 -XSvJfcJ UJOl ijX>Jl ^b«'i = ^"UflOl ^^gb ^**0' jl 4juUl<0 ^Ol Jg>Jl ^gbsiXS = ^-UflOl 

6’ J5^ Q 

buUOl 0 jj & J-s-jl . VAi = a 2_ ‘ N V = r 2_ bobu ( . 2 ,) i 

• 4juUaJl -Xs-jl . \ on ^jbo jJobJl b-Xs- 4 "l ^jbo ^gjUl b-X>- 4 b>- biJ-Xs- b^AX* bubo 0 

jiio 



(OuJLoiJb JzlijJI 

OtjbVt ^XjU ^3 ^jQl ^gjUl v_ &yaM 5AQ J-Ws jlS' \il 0 

?Ol y^o ~\ Jju ^JfciXP J) ^bb cv Jb Vi • • Ob- c_&b)l iXP lilj cijJuOa lg3 

^ cM^ 

Vi * • = Ob- twbbM iXP '." 

’’ ' i = \77 =/A X ixVi-- + Vi<< = bOlbJl^ v ^b]liAp .-. 

(• , -i+ \) Vi- • = 

(Vi) Vi- = 

• , - ix(\, -i)Vi- • + (\, -i) Vi - • =3001 bJ! ^ v ^yi iAP 
.bxSbj V (\,-i)Vi<- = (• , • i + \) (\ , • i) Vi- • = 

(...c' , (\,-i)Vi- - 4 (\ , • i)Vi • • c Vi • •) bubo j ^Sb ^j^ibM ilxpl jl ^1 

1 = j 4 \,'i = y 4 Vi- - = f 

^ y* X I = , ^ . ,^i . 1 * ^1 1 XxgUxb) 1 Xg>0 ^g3 ^<aj^*Ub^ 

v^b-n^ii = °(\ , -i) x(vi- •) = .£ 

O 

. Ob V^V- 0 >jJjj ^jbo b— > 1 1 ^ I-Xp* \ \ 

JaJ (jl J 5 La. Q 

idjunjJI daLdlL JzujJI 

^jJl ^gS ^bs lib 4 jJljJl 4jjj (j^aljjjl j 4^j4bl 4b0 4 jX> 0 i^ljb^Jl ^gb- lj-—" ^^gbOl vb J JOS' (j^jbj "l 

. S jXiOa JjLJI ^ jJl ^gi lg»b~g> ^gdl biOOl ^b.b Jb jg jT ^g9 ^b'iii jlSj 4 I jXa 0 * ibb^ JjSll 

.^) 0 J 1 ^ yi 1 ^gS lg«b g > 4sb»Ol J-5-_jl ^ 'O 4 ^? lg»b g > j_j-3! CjbOO 1 4jo0la 4 "S ^ I I 

Geometric Means t ^aLu/jVl 

d^iXJb boOlo ^gS j-OOu j-b yJ^>- yy ‘bslj]! ij.X>Jl ^gA ioL»4^1 JabjiSll ^ US' U-j-XX^I JaOj^Jl 

.JaOjSJl 0 Ua ibo^? t4^*-f.U^3l UjuOOI (^Ol J 




^liJI ,WJI - uJLkll 




j ljLxj mmi ^Jgill oa.ag.JI 




v_9 jju t i (jU 4 ^>Xj 6 4 jo bcia ( j^ SJbda 4 j^ _s- ( i > c f oJlS^ li| ^ 



~l = V^rr = T :i 



5 Aa) 1 ^ -Ji 2 Lu/^) 

— >- |V i = 



0 



^ Ja-* j3l 

|%atadJl g-L,fg>-V I 

C t *LA*j 1 ^eJ! 

ji^JI <ol .£ £ ‘ r t 

oJjfc ^Jl 

: jl ^1 ^aJI 

= (GM) -w--UaJI Ja~- Jl 

f : gjulli iijLqJ I hluigill dLxjI 

JOo jjp 

V^M i i j ^> A^JJLOs J^L^jl o Jjoi *1 

cM«^ 

<IxjLwwqJ| SJS* Jj>- ^ 4 J ^1 

Axj 1 ^*qJ 1 — «X£" 1 Aj t ^ ^ 1 4 »xj I aaJ i t ^ 1 1 -J^ 1 - n . ■-£- '> - <X^-^> 

V = o + Y = j 



_$ 4^*i Jj>- Cjlj 

I = 4 jol^l«A 3 -V>Jl 

V = j £ nu = £ £ i = I : JP^jxJU 
r^n=Vxi:j'^i ' _ Vxi = nn 

r+^^l^j 1 (r±)= V:j'^'VY^=V : i 

! 4 j jlk^J I <LwvuJ^JI J?Lv»^'^l iL?sj*y z' <U»m£ pA>£wJ 



j\ (j^V) £ ‘IVY £ m £ \’A £ H £ \Y £ (T) 

Y'x £ v'x £ yx £ rx £ rx £ rx 



£ <WY-£ rYi £ \ <A- £ n £ NY- t (T) 



r-x £ r- x £ v- x £ v- x £ r- x c r- x 



‘IVY - £ rYi £ \ -A- £ H £ \Y - jl ‘IVYiTYi £ \-A£H£ \Y 

jij o’ J 5 ^ Q 
rY £ ^ 4i*j Jj-ii v 

: niilj j i'SnV 

^wO ^.*.* m Q.*.0j> - ^.OAxJ ^ ^ I lo ^ I A 3 ^*x 3 1 (^1 ^3 yj IaLq 




^^1111 ^LUI — ^S*\ ^_<xLflJI — «LoL»JI Cj L\ xJz> L ^1 1 < >1^ 




AjljLUXI 






Jlio 

. Aj-j1 t A Uiglo^j c \ • ^jL«o Uiglo^j jLs-j^a jliAP V 

^jS (. ^JH l*J& jjj Jjjjl jl ( ji jjsj 



\ 



U^ + lT 



: 1 Is^j 1 c hj jju 



O) 



(Y) 



(j" - Y • = : l&laj Y • = + j* : X ^j> AtaUJ 1 Vj-^ 

A = (j<s ^ V : >_aj jjo 

= 0* 5 O'" : 



ni = (^-r.)^ 



■-M 



O* 



(J - 



: (n_^) (i-^) 



n 



: Lr 



<1 i 



: Lr 



1 = 0° <' ^ = 0° 

< *" * 

\1 li UJ& jliJjJl jl ^1 



:( Y ) ^3 ( \ ) ( j^ ( jisj ^*jL 

; )a.. — ill j ^1 ^S*^l dJ^i) 

! cloto ^ll! Jl>- 



(J^j (jl Jjla. 

.jjiJjJI Jo-jl c V • ^jL«j c V 0 ^jL«j ^L^>J1 jL>- jliAP A 

jiio 

^J^j>vaj ‘^‘ 1 j JjSfl £"j^>va jl5j tjjJiAP 4 jcjI oliol 131^ A 

. jl^AjJl U>j& L*3 "l * jj li3 1^ \ . j 

1 = X + i = 4jolnJl ijJ^- iAP .‘. 1= J^LjjSJl iJ lC- ■. 

0 2_ ‘ ^2. ^dLPlj j» la »*j)l j I = Jj*^l iA*)l jl •’ 



*\ • = 



l/~ 1 f l/~ 



O) 



(Y) 



^•-ot + Z-- 

^ + \) sS ' t •’ 

£, < v £ Uufc viJliMj i^jjliJl jJfl^jJl ■. 

v = (^ + \)Vt.-. v=Vt + Vf.- 

I- (V+o'-l) ( y)< 0 );U-Ju 



0 -^Y)(r -✓.).■ ■. 



(l/'+ ') V l^f 
Y + (/-c - V t /'Y .‘. 



/zY + yY-VY.’ 



= i/~ cl Y = . 






^liJI ,WJI - uJLkll 




j ljLxj Unit ^JgUI oug.ll 



0 4 \"l* LaJ& jliAjJl 



n ■ 



V = ^ JP jjdU 
Y = ^ 0 s - 

ij) J 5 U 

^ja>^a jj Sj^l j-o <VmJ 1 OilSj MoA 4 V 0-XP cJuiol \S\ A 

. J^L^j^Jl dllu iAP J 4 >-j\i W : \ j^j 



m 



E - I U-Jjl—oJ 






•2 jjuijliA JL*. ^ L^ujLujI jdi t^gh Laai 2 <,,,.\\q II CibuQILaJI jj^, 

( 4^4 XVcAS cYlV) V ( 4 U 4 ^ 4 i 4 \) \ 



(±) ‘ 

O^d) -V 



(••• 



^ 



H 






rv it 

( 4 VV-4 C l-4r4 \ -) o 



- = y' ‘ \ V A- = I \* 



: jl j»it 1 31 2 -mi.ufrll dJuLLLa-ll Juj 2 xu^aJI 4 _uSl 

= ^ 4 \=t© V=^ 4 i- = l® i = ^ 4 V=l V 



^L» La JaSI 

^jLo( 4 U 4 rr 4 ii)^j^lA*j\rJl^^LJl u 



y> ( 



rv 



A\ 



rir 



) £l ■ .^ 1 . 1 ■ 1 ^ I ^Y 



^jLuj ' '-’(r) x x = . 2 , (. 2 .) 4 joIxlJ 1 ^ a>-J! \t 

( 4 \ Y 4 1 - ( Yj ^VmiAA^M 4job^l«i3 Aa*Jl \i 

\ "l 4 1 \o~q ^0 

^jLdi jli \ o ^ jlT \3\ ^*1 

= » ) jlj 4 joI ^ ^ 4j\jC£cj *L>- ijAj- 4 j^\j _>- 4 u 4 f kJAolS"" lil^ \ V 



: 5 UaxaJI ■"* 1 <l^yij»<j/' 2 ^i^,^ll 2 . 1 ^yi jj^kl 

: ( 4 ~Y~ 4 1 4 A ) 4julXAaJl jj^aLsJl *A>Jl )A 



S\_ 

rr 



— & 

£ 



rv 

H 



rv 

A 



<U4 * < I 



(- 



( t U 4\ • 4 £- 4Y-) 

v fri f u n ur 



) 



tid-m v 



: 4 jul£l<J\ \Js* \ j 3 olaol^aJl W 

( 4 ri- 4 \r 4 i- 4 r) ! 

( i ' \ x \ * 

‘ ~y ‘ ' ‘ y ) • 

' £ Vo ^ L*J 1 ^ I -OdLm 4 »J 1 

i <jjO('ji) = <£) i 



r. 



^^Lill ^LUI ^_<xLflJI — ioLaJI cjUx^L ^J l . )l*V\ 




*LuuJLL^J! AjkjUUiXl 



jls A^jJAjfc Ajulxia 4jblaj *U>- j^a _>- u > c f Ojl5" 151^ T ) 



v = . 



:UniJI lquuSI 

• OwX^-l^ ^\A dS'^ctS^tJ 4^-jA^M ^wX>- TT 



o 

. ^ ^ ^5 ^ ^ Ajo V waJ 1 Lolj 1^1 «Xj 2^ ^C ^ l.««^? ^ jlT 1 I -X * TT 

\ + 0 ^- J 

iJaC- ^lp laiL>ol ( j^L*J J c4^jwXla 4jolxU j-wJlna jjj Jas- AjiSl jM ijJoJl T 

. JsLujSH 

1 ■- ^la --'^ ^j.a 1 ^jilx>va j^.JLji>- Jsa^^l TO 

: AajV | 3 HujV I (j£ 

.^JjSJl 4j’!i\i]l *_a 5^ I ^j’ <A^jJAA aijolxu . ‘"’V X 0 = . Ajubda (-2,) iii TA 

: A >-_jl ^ c \- c — c — - i — ^ A^jAA^M AjuIAuJI ^9 TV 

. N * V £. - = AAa^S jjl AjJl Auj V jJuLxJI Ij&Aj- | 

.VIA Al«*»9 jjl .JoJl Aoj a bfcAj- A^-jl ^j’ J (T) — = . £_ AA^>- A^*aAA& ( . £) AjcIaaJI jl TA 

.AjuIxaJI eAjfc A>-jl . VI = 1&A>-J — = A^jAA* AjulxAs TA 






.AjuIaaJI ojj& A^-jl . TAA = ^ib-Jl l<fcA>-j A = Jj*aM l aJa>- a^jAA* 4ju\aa« T» 
.TAi = A £ £ \T = r £l^^t(.£)^AA^I^\rJl A^-jl T\ 
i A~\ = (j-oLJl I&Aj- c \A = kiJli)l I&Aj- ^xM A^AAgJl 4job^uJl TT 
. W = 1( ? t \. = r £ (.£) A^A^I ^Ixxjl J^-jl @ 

1A c \"l j^o J^-jl T t 

X o jjj iijl jjjiJjijl J^-jl TO 

. T jJLo jj-P ^JJLj ^ T ^1 jJLoj ( j^- Jj ..•>■- ^<J1 1 - T1 

. "11 c T 4 ^*jJ J jb 4 joj( TV 

rv a .. * I t - . , . t 

TT ‘ rv ^ i jj-ii ta 

a^*3 Lc^s A ^ T 1-c ^ _j)l TA 

?(jl^wXji3 1 1-*3 <. T l - ^ ^ A La^-o i3 jjiM jL^ 2)li j s* t 



\j J \ T JjVl ^ lil® < 



AJ 






^-T' LT 




^liJI ^IjJI ,WJI - uJLkll 




Cj t j GbuLuXl :^JgUI oug.ll 



?\jZ$ N 0 T*\ A ^3 <w^aj A *^3 

0 Aj& .5 AP . A^»**> /• V* CAol-J Aa^j ^)i-XftJ 1 ^ 5 ^ Q I AP 1 ^ 1 1 1 1 Ll F~ 1 1 jJ I £ Y 

S A^-4*tj *\ * * * * * i 1 S AP 1 ^%Ap ^ 1 ^ ^ “X*j A»o wX^3 1 

/• \ V A»*»<^, c*J l J ^^2.3 \»Aj 0^"^ 0^^ ^<5^3 c A»A>- ua)l \ V * \^>\ jJi Alp l$u3 0 jL^ I QjKilb -BjjJI $Y 

0 fcX*J A»^»*3 ^So i A«»»<^J \ 

lJ Ij (jP 0^\j j X 1 A^*Jj 4 j^JL*^ OJ^P ^Lp c£ XJj>- \V* * 4-Jlj III Ll JziJjJ I tt 

A^J A«^>t) \j A«*jl^ cCi^j^j Ai2j\»**Jl A.*-*.**] \ 

bliiLi 



dulfuuuJI a^LijJI 

/• V ^ ^P \ ^3 A^j -Xft3 1 0 Ajk 1 -X) hX^® 1 ^Pj c A^»4*tj A * * * * ^ A»o A*o ^^3 1 3 AP 15^ 1 3 1^ 

. Sj-JwLjs a 3 ^lx)l j^p 

.A^-\j ^Ip Aju jl$C«Jl 3 AP A^-jl | 

. ^P A^J \^C-4»fcj 1 3 AP A^^ 1 
. A«o taX^J 1 oAjk l^C ^ .4 J aAJL^^J \ A^**» A*^l \ AjuLa«J \ <— 1 

S ^-*3 ^ ^ 1a) ^ Aj l^J ^^3 O l^^ ** *^ ^ 0 AP ^ 

. jp\ aj\^ 3 ^3 oULJl oAj^ J^aa) (Excel) a 

^A-OJ c j-^a ^3 j\5wJl ^AP ^3 0 ^ ^ *— -A^ 1 tula jJuuJJ aJjA3\ ASCjJ\j AjUcA^Ij $ 

.A»o A-l^-JL<J\ oij & A^»J\juJ A^-jjJL«J\ J Jj>-A31 
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ijJgUI ougJI 

iMHHnMHHdl 



0- > 



| 0 1 s?r. ■ oq . . i 



y»j ^l-L>tLvol 

. ^ - g"* a ll 

j^S- ‘LwUiA^Jl dJ^ia*J^*JLoJl 

. 4-^ £>.o.ll 

( ^\l£ji\j}\(£j*Zj*}\ j~. 

. d~LP 



Allllllll^fl lIiK I hl/~>Q II 

Geometric Series iLJu^lo 

4 «^“«o alw)_LLft iLavJ-wJLo 

Infinite Geometric Series 



a a.\\ 7 ..io II 



Scientific calculator ivo_Lp ill 

Graphical programs ivo jj 



AuLluJu^S\ LJ^LmLuu^L^\ 



Geometric Series 



AC-^sa>va iL>u| ‘XlS' Oaaljuj t Aaul^Xa qjJ a>- p* ^aj^a *U^ j L A a&j' (jl Al^alju J)' J^a*a 

lA^jUi >A , . a. t , ^ \ A L > a . L . » .aa3 1 p ^ aJ>ya 5 1^0 ^ odS'-LaJ t3*^ ^ Ao L *.. , > L i A L t a, L . » .aaJ 1 

I la Jia iU-jl Ail Ja^ NA^AAo + AOO + TAo + <\o 

oj^^sj siL>o^f (j ijila Aji^>a ^ \ a>-L>- iilia dJO jJ c AjA-AiJl aJL jUU 

aAs* ^SjjCJ X2>^y*o La >Aju aL^j 

The sum of geometric series t Xtu/Xi^Sl XLmLm-l^JI 9 

o '>d 1 o^Laal^ L^ * ■ > A. .^i. t * | A^jLAaJ \ A>- p* a .~>~— a A^a • t . ^ | aL, .. L . A taJ 1 

._>- j-ajJL l^Aa Ija- p-j^a»vd J 

^LumJL L A ml m ~>4 JyA ^jVl I JL>> T, g »QJ &0 

Sum of first n terms of an geometric sequence 

lAJLs* <Ly» jAj l«J ^LumJL L A 2LLu1u£c4 I Jl>~ £ 9 »o3fco .ibajt > Vjl 

^La/Vlj JjVl 

L^*aL*al 4 f L&Ja>- A^_wjJAJ& AL ao La A la ^l/~t + + '"(/'I + >/~f + 1 d-ol5"” 131^ 

: ^L> La S' Ai.> a . L > a .aaJ 1 SA^] ._>- p* ^a->-~a-' 1 Ail3 



(')..•• 

O')-- 






i/~' + i^-i 



j • 



^(/~t +' ^^/-i 



: j J 0^^' 



fVt+Vt + ^t=.^ 

J 4 






: O' £ 



>/~i - i = 

o • o • 



( J i^-\)f = (>/- -\) ->- 

0 

7 ^ ^ - \ ((/^ - N) 



N + 



(V-')f 



^ ‘ 



i/' 



^ j • 



: nii Li j i^nV 
V ^ = LaJAP p* ^aJ>aaJ 1 Ai^ La 

Jllo 

( f = 4 ^ — 1 ) Lj^ 1 A. I... ' ■ t ■ ^ I AL... L > a . f .aJ 1 p^^a>va 1 ^ 



TT 



Ja^AJI - uJLkll 




j oUjLOXI ^Jgill oa.ag.ll 



cM 

^ fj*>* 

A = (j c V = ^ ( y = I : jjf- ( jiaj ^>cJU 



l/~ 



vio = roo x r= ^ s ( Ar -') r 



r - x 

J^j 6' J$L* Q 

^•=j^y = ^/'c\••'=l' > ? , "l=jtV' = ( ^'tl = f 1 

jjp * Vlj Jj Vl l^-L>> jAjl«J W Lc o/JL I A SLL^Lola ( JL?* J p »»je^ jbtjl : LuLj 

W 



(v ) ^iy~ t = i/~J j jSci ^ : J$ jJ>jisM Vj-^J ' ^ f = J : j'j 



' 7^ 



✓* ‘ 



</~J ■ 



tS'-S ^ 



: 0 ) J 

JlLo 

q *\ \ -i - + ^ + r + \ \ \ a1^*A. 1 X>-j\ T 



JaJI 



i/~J 



*\A£.\ = 



lol\ = J C r = ^ C \ = I : Jfi. 
'“'"'At * ., r XToTN - X 



1c * <«> « 'o ^ 



r- x • 

JiJ <ji J5 Li I 



V A — J ^ ~ — c V • £- A — I * \ ^ •'■ t ^*3 1 a^*-j • X * ^ 1 1 v' 1 T 

■ piQ^i'll jjOj plnimul 

JlLo 

'"^(v)r £ :^ji r 

0 = i/' 

4jo\jCLo ,JiU>J ^^3 Oj ^Lp ^ (jl 

A=uo-\r = j t v = ^c ia= N -°(v)r = f = o ^ 

/ j i \| 

— — = ._>- 4w<JiA;sJl 5jwXwJl«jl 

A = jtV= ( /'tiA=f ! 

\m - = voo x iA= ,_>- k>,.,.JU . ( A r- \) 1 A = 

A -' Y _ ^ A • 
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4_uj Ju^Jt LJ^UoAxalUl 



? L/~ c (J c f ^3 ^l>oj^ (Jjk 

lUj 6 i Q 

'--(^)n 1 v s -^)\ 



n 

1 



Forming the geometric sequence J * '* 11 JQjO # 

\ = J^>- Sll V IV = l&Jj- y)l 4^<JJ^]1 4job^uJl Ja-jl t 



• HI p'j^va 



HI = 



l/' 



l/~ 



-nr =(y'-\)ni .-. 



\ = J < rir 

o-Hir 



i/~ 






Hi 



rir-Hi = ^-^ni .-. ^-nr =^hi-hi .-. 



: t/~ 



( 




cJlioJ! )x..>t-a 

<uJl^ J ^1 ? x V = 



nr \r\ = / .nr .-. 

... c tVc a\ 4 rir) «a 

jij (j! j 5 u. Q 

. HI l&ijJjs- py^a>va c\ V £X JjS?l l JfcJa- yjl 4job^uJI Ja-jl t 

: d-uu hJLqJ Ij JujjJ I J&O # 

^jL«J ^jUJl 4jii*2 J ^1? cpyja^l C-Ala JjliLjl J^LjJl ( j^o 0 

I jj& ^sCwjI lilj t C-JcLaJ 1 Ijjfc p'^yal ^JJJ *— tf y3«‘> ^jjl ^L>-ljJl C-JcLaJ 1 ppL>a J 

• Ja*Jl 1 jjfc ^!_jVl olxlia \ • Jl oUa^*va py^3>va Ja-jli <Jj-ljJl ^>6 Ja*Jl 
\Y- = i*xr = ^StlcJdJlJa^ 

■k Vy - • - r . x r - JhM y^Stl dJoJI Ja^ 

r* = \ • x r = jJu*a s ^l iJiai] ^)Ul c-JcaJl !a.>va 

yjJ^s- \ • ^1 c V • c "l • c \ V • : y& la^lU jl ^1 

4ju j L^ > Xa p- ^aj>ya y&j ... + H+ T* + \Y - = Olla.>vj 1 p~ j^^v« 

( J </" - ')! 






- \ 



rn — : 

Hi 



c(fM)^- 

In 



= ,—>• I U ■ ..i. 1 . ^1 1 4X*^L**cij 1 p* 

: 0 ‘ y = t z' t 1 V * = t : yp jisj^cJU 
4^jL>J 1 4j^h ^IjjsH^jlj ^3 .,.. ."IUj 




ylUl ,WJI - yiui 




^JgUI oug.ll 



ol J5^ 

3AP j jSC ^5o c (AaJsM OpJl oLc- iS-^l ^ b j^sJl ^apUai' lit ; cLpjjb J=UjJ I 0 

. A • • JjVl ^Jl ^ l*iAP jlS^ lil^Ut OjJlc- Aju U 
Infinite geometric series t 4-ouJL^I LJ^LfaaLujuL^Jl 






- 9^ (|fe 



V * AiL.*^ A^c- Ajto JaSU- oUJI ^3 (3j-X^*a JJij iU j iljl 
l^Jl ^JJLo ^a) 1 ^cLo j*° 0J*£* ^lp 

J^S aIs- jjs Ji Jjo a*JLju 31 AiL^Jl iwaya.> ^jUdi JjijJJ^alt 
^JaSUJl ^l J^asa jt iU j ^»Ia»«.> 

O^L>Ju>JLaJ' j!Ai- ( j^ dUi ^lp ^aI^-^I idltS-laA 

. ( l«^A ^>A3 1 ) a . ^ .* ■ f. M a ‘ t * I 

LaJt>- \3JP l^P^AA>ta til^ t 3jA>Jl ^ja 3JP l$! Aa^aaaJI ^aP a\..-. :\ .. -.• ' •.*> } 1 lej^ 

■ Ajjlala J . P jj$o l^jli ^jaA^a aLJLJuJO J^SsA ^ jl lal t^yiJis- 3JP ^ja l £PjaA><a t Ajjlila 
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< 


















































































































































































> 















:4 Ju^Ju 4 s^uJ\j jo j tiUj j 5 s 3 *Uj ^3 

l^P J)l 3 .3AP ,3 ^j UJ 5"j .... + \ , Y 0+ Y,0 + 0+\* 

j A^J ^ \ ^^3 (3 -0 

^Ap Aaj>l>J\ J-*aj j' jLxpI 

—>- l^J 1 \ 1 \^ c l^J ^ 

^ap J)ls dJJiJ . 

151 ^ ^LjjISj j^P J N >|(/^| 

£Lu;IaJI >i &9 £Uu;L^JI " ,si -<-"■-« Jllx) .# 

. j. .•.• ? ' S l l^A ^ 3 AtaP A»o ^ 1 A^^j ^ 1 Oy' ' -.-'A i 1 



, + oi + n + ri v 



W+io + Vo 



JaJI 



3-^£- A,l^vl. , M.t'aJ ^ ^ ^ A . .^1. 1 . ^ | 1 1 A^>-^a 



N > ^ > N - : OV 




^lUI ^liJI 1 q il — ^ja^!I a.jxi q il — a-qLxJI 33 1 LijJ I . >1"^ 




4 -Lu/ 



Xy:jV 

jij oi j 5 la Q 

dLjLL J^*S ( j»a ^ylgj V SJS- £-*- s “ Tv$I*j Xo^M 4 ^jJU£) 1 O^L.Ju.JUj' ,j^ ^ "l 

+ ir + r\+v I 



X + IX + AI 
r £ a 



The sum of the infinite geometric series 4 -UajLi^}l LJ XLu.Lu- 1 . 4 J I p 

— — = . _>- X£XDL ^glax ) XL-I-JUs 3 jJw>- Tv 0 ljj>- j p'jA^va jl Lai P 

^ ^ X* \ - J) LjUP ^ gy?U ( j»c (jl3 l 4J£J« pp<u>- UJLP^ 

f 

^-\ =co^r : ^®dJ 

; no |j j i^mV 

. dijob-l x3 ? N ^ | (/“' | LaAJLP 4 -oI^jV ja ,Jjk 

; ^ pn 11 1 j 1 1 o V 

. o\-*j ^ ^** > 3 S ^ ^ j m3 ^ ta\*o ^3 ^»*»**> ^ 1 a1»4^A-4aJs^J 1 

Jllo 

I ^ 1 ^j^.o X? 1 ^j.-.‘.‘. < * 1 ■ t ■ ^ 1 ^,..£ L . .L ..£ L ' p* ^ ww-w^w - " 1 V 



IX+X+I 
u t r 



1 IX + AI 

r + i + a 



j^Jl 



^ x -T- IX = ^ XjuLuJI ^LL Ju>-^j 



i/~ 



r t\\ £ A £ 

p* ^a^_>--- XLA-UUul 3 -A>- .*. 

Y 

= ^_>- p'j^fvd' ^3 — = ^ 



V£T 

A 



A' 

A 



\ > ^ > \ 

M_ _ 

A 

AL 

A 






^ ^ X ^ ^ — ^"' ; *Aw— . wt * 1 *A*-) LwL ' Lj ^ 



p^j^>vs l$] ij^Lj XjApLj XL.wL.juJ' .‘. 

I wA>-^ ^ ^Wwww.' X ' J 1 ^ 1 w. JwW^J ' ^J l ^uL^J ' p* ^ * 4 *^ v4 wA>-^' V 



£ ‘ 

J^wj <ji j 5 li j 



XI + II + X 

r- + n • 0 



“n-iA + ri- \r 



TV 



^lUl ^IjJI ,wji - ^JLUI 




J LjldUlIuXl ^JgUI oug.ll 



Use the summation notation 






JlLo 



"^)ir | a 
' = 



j^ji 



XU : 



IX 






^ — P*~ I 4^*^j A* ^3 1 ^xjL*»i^3l 

= co^“ : v = ^ ‘ 1V = ^ : 



JiJ o’ J5^ Q 
'-■'•(7)01 S A 



LjlftjlXUll ljLLuIaJ 

Ji-jJl jil -*2^s 0^>- ,j^ (jL«J^U JjlaiXj' ioL>J\ ( J hjo 4^flji ^2 olaol^ujl ^IwXiv^jl J^SCaJ 

. dUi jj’ 4 JUI dJcU^Jlj c3 colij j c jj'ISCj' 4 ] o-Xjo ^)1 ol j-JcJIj 

JlLo 

4^>Jl) IjjJLo iJlxia »\ \^£-\ 4jl^j ^2 JUuJl Jj-Sl ^ JioJ ! JllJjJI 

t* 

. J& ^XjLjw^J ^.yO- ~>Q ItaXj^ 0^ L^Lp* 4 1 





g)j\ 


dJliJl 


J>\^\ 


JjVi 








M/\ 


irr 


VAA 


c5 7^’ J^- 1 " 



. -^ * ^3 1 Axj L<»s^3 1 L*** 1 3 3 

. ^\ j31 ( j^oUl J-alxJl 3>x$3 j-$-^33 J^aJI a^>-j3 ^ 

. S-Ujl OJjk JwaIx 31 \jj£> ^ ^ 

. 0 *x^3 1 dA)j (J ,J«A lx) 1 1 jj& ^3 iSjjjd 3 1 1 <x >~^ 3 ^ 

cM 



r irr 
r " VAA 



3li)l JoJ 



p * 

— — — ((/■') . . A^fa^hX^j^ ^xjL»Js ^31 . I 

J^h 

< VW = yx"UA = ^x r £ = g\J\^\ J^^^i}IJi~jJ\ v 

4^L>- \£.oA = — x MV = </* x = ( j^«L>JI ^»L*3\ J^>- Jj-jJl 

(ijJo-o J\ + -\lA+irV + VAA) \Y = >1*31 JlS^L^UaL^ 



[°(f)- \] uxtaa 
J~\ " j“ 

looVl = 



(v-- ^)l 



i/~ 



- N 
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4 -Lu/ 



^>u3' ^Lp <A^L>Ji a 3^' ^J l&a ^AjAAu j 

CD CD GD® CD ® ® Q O ®Q® CD ® ® 

® QD QD ® ® CD ® GD ® CD® CD ® 

A ^ V0 ^ ,1= ux^ = ^ { »l Uii = * 

; 3_a Li jjlSxli’ 

0 ^Lp 0 ... + 11A + £YT + VAA) *U-^Jb di)Sj ^ ^ ^ <* J 1 \q*jj yj^ \ ,Jjfc 

. L-I-O ^ ^fuj 3 \ 

jij <ji j 5 La Q 

1 jAa V o AJL9AM ^9 S j53l ■_ . «Ia9 lils AjAsJI (j-° 'ij> As-j^O ! r 1 1 J I fl III bjjJI 

AjiSOl AsU^Jl Aj>-jl . AAjLJI aJLjjJI f l^oJa9 ^1 AsLuJl f aJIj AiLsi JS' lajii X 1 * ^iajjj OlAj ^ 

. i_jjjjj' ^jls- a j50 1 lg"»la9 ^1 

tB fe 0 - 1 LWjLpj ^ 

SUaxaJI -* 1 ‘^y 1 joj^a^.^.^iia ,i^yi jj^Ll 

! V = c N ^ f LpA t i Av-vA^J^ A^jIaaJ 1 yA ^3^*? 1 9^A^- ^ -~. .~>~J '• v' \ 

^ r- ^ n v rv 1 



r- a 



: ( c \ i \ t l) AjulXAaJl i_jA>- ( j-a AAa j^P iAP p~ V 

n ^ \r v a 1 



: ^jL«j Jj'^l I&Aj- jls 1 jJfc — A^AAifc AjuIaAo ijA»- ^ AA= j^P iAP £-j^>va jlS^ lil^ T 

i i r ^ r v \ 1 

^jL«j l^L^l jls ^"l \ V Iaaj- ^31 a^jJA^ 3 I ajuIxaJI ijAs^ ( j^ axa= j^p ^ap ^j^>va oVT lil^ t 



A 



: AjoIxaJI 0AJ& jlj A)l^j^?la aJWI ijAsJl ^jA>va ^jL«J JjS?1 Ij&Aj^ A^JwlAifc AjoIaAo 0 

• ,ru * -,ro ^ -,rrr v .,0 1 

; t 0 1 n”^ I 

\ “ | if* | ^-O ^ ^ *V 

laijAj^ f AA^ j-iP iAP f 1 \ > | ,y-\ 1^*9 4^jAA& AjclAa 9 jAj^ lAj>- j V 

• lj&A>- j^5" I ( 1 i ( A < \l) AjoIAuJI 9jAj>- ( j^ AAa j^P' iAP p~ ja>v» A 




^liJI ^IjJI ,WJI - uJLkll 






u%iAuu!ljuUj[utl *^J^JJI oa.^^JI 






: d_uV 1 ^ HujV 1 (ji. £^1 


: 4^j'^l 4 ^jAX^M CjlaolXuJl jT Jj-jl A 


( 1 Jl 


. £ Vi £ W £ 1) 1 


( Ji 


£ o £ Vo £ Ho) V 




( VIA £ 


£ w £ n- £ r) ^ 


: ijSCal j) .Xs-jl 00 ijSCaJ CjIjuIxXaJI ,j^> i^\ \ * 


(... t \r < n - < r ) v 


( 


... £ T £ H £ Vi) 1 


(j-'oxr) s 




/ ' ' ') » 

v ‘" a‘ h‘ rv' 


: 4JS*^I 4^*j.XX^M CjLjuIxXaM J5” 0>jJj>- 4XXa 


jjS* SJS* <X>-^\ ^ ) 


/ ^ VV A\x 0 

( T ‘ T ‘ n ) ‘ 




( £A£U t rv) 1 


/ rv rv rvx * 

( Ti‘ n ‘ T> 


(• 


.... C \ ( V \c V) ^ 


'■°(f)=(^) A 




(°- r o=(^) a 


Hi Uijj^ c \ = jjs}\ U £ rir = JjVi U jJl 


A.*.**' wXJL^ 3 1 Ax^ l»»A^3 1 1 ^ V 



r VH l&Jj-J \ • l^P jAJ>va 4julxi<Jl Jj>-jl ) 

•jJoLjJI «•! JJot (' '"Y) = (-2.) 4julxidl ijJcs- ^jA>va -Xj-jI \i 



Jj^I j£>Jl ( j^ «.|JCo 1 ^x)l ( j^ iAP Jil .Xs-ji (.... £ ^ £ V c \ ) 4julxidl )0 

\ • • • ^ Jjf \ S jjfc ^j*J>va (j 



• ^ ^ ^jjlxM Ljfc.Xj-£ iA ^jL«J l&iJ-Xj- 4XLa j^P iAP ^jA>va ^x)l 4 ^ujA^]1 4juIxXxJ1 -Xj-jI \"l 

8 jj& ^j^>va j^jSCj JjSM l<fcj£>- ( j^ s-ljJol ( (. \V c 1 £ r) 4 ^j.XX^M djulxxdl ^ lj^- ^5" \V 

TAN 

j _^SCj JjSM JjsJI s-ljjjl ijwloJl 8.XP .Xj-jlj 4joln« ( V ^ V x \ • ) = ( . 2_) 4jolnJl jl O^j'l 

. V o o o \^p> -Q 

^j^J>-_aj 4julxidl ojjfc -X^-jl . 1 - l 1 = ^ 1^3 4^S-JJ= ‘LaXjSs 4jubxX« ( . £_) M 

. l^la JjSH 1.X8- j-Lp 



I&Jj- jp- Jj Jj I&Jls- £ 1 o = l^Xo ^Sj^l 4 joj*^I ijwlojl 4^-j^s b&0>jj£>- 4 juIxX^ T* 

. 4julxX*Jl 8 jjb J^-ji . ^ • jljJLaJ ^jlxM 



^^1111 ^LUI — ^st\ ^_<xLflJI — 4 _qLsJ I cjLu-oL»^JI < ilYs 





- > 



Vt$P^*J>vO Ufl . — = tgJLo jJl Jo>JU \ A = 4^£XXo j^£- t&ijJj- 3.XP 4 ^jJ 4J& 4ju tdo ( j»o JjSH Josjl jlS^ lil^ 

VO = t&3j.X>- ( j^ ^jt^j^? 34P £'j^i>vO c \ 1 = ^jtJlj Jj^l t^jJj- £^ja>vo ^31 4^*j.U^M 4jut^aJl 

JjSll t^jJj- ^'j^vO t 4jt^j to ^1 4 ] 43131 ijJosJI ^j^>vO = JjVl t&Jos- i 4^1lo j^P 4^oXjb 4jutdo 

. 4ju3x31 ijjb 4j-jl c ^ = ^}l3lj 

t&Jos- jlT 13 c 4jt^j ^ to ^!\ 4 ] 43131 ijJosJl ^ja>vO ^ j.«.3 = t^*3 ^lj c 4^£XLo J-^ 4-^o-Xla 4jutdo 

.4jct^uJl 0 3j& 4j>-jl . V = ^1 jjl 

4j ^.X*o 0 J^tp ^tp Jv^>j (jl ^tp VV • • 0j43 ^ - y? o ^3 3*0^1 y2^Si 1 Jj . (J-3-^ L JlUjJ I 

ol jl-Jl ^3 43p J^a>o to ^ja>voj c4juL31 41*31 ^3 oLoy: *_****?-! . 4jl)L3l 41*31 i_Jjjs ya ’/. • , 1 t&jlS 

■ (_S^' £-A' 

43p (jlS^ IaP — — J JjloJ 41*o 1 j*& J*)!^!) J 4^1>- VI • * ^ ^jl**" v Jl jj k_al <? yz ll> '. JjinJ Li JzujJ I 

V 0l31 ojj & j!33- taUitfll) ^31 ^J3Jl ^jAi>vO toj <; 41**. \ \ lau oUjj^s ^jyi> ^*5o c 4jL)t*3l 41*31 ^3 

43 1> 41 **. t j5^ ^ 3 1) 15^2 6 c3 ^i**. "\ 0 ja£* 3^ to up 4** 3 1 ^s t^. i> - \ 0 * j3y> t 31 ^5"* ^IW***.! , j L3nJJ L JdjjJ I 

0 • • > ^t^0J 1 ***U- ol^li iljlj cCj1^1*o \ • 3^1 jaS- j\Z lils 4jL)t*3l 41*31 ^3 Ojiy 3 >_a.xyj 

. dtl)t>-| j^3 V i_— *t>Jl oi j-iJ OwXa!( S jjfc ^j> j5^ to 3^S t4^o- 

v| V v + r f t .f ( 

-y = v_^ + : 3 ! C^j'ls 4^J4J& 4jotcio_>- o ^ > o f Ojj5" !i^: ijicluj I jj3icj 

y ^layg) 3 j-o ^3j 4 I n j-® 5 olaJL^ id nLjJL JujjJI 

: . l^Lo C.AaQ~o 

. 4^^LJ\ 0 jxM U-up 3 l^io oiaJL*» ^i3l 4iU«-Jl I 

\-^3 AJL« A3 Oj^}l J) CI->13 L-m-<J1 ^ 

3^ ,fa4 ' ^li>A AAo \^l.»Ia3 A3 1 J) ^^3 1 CIjIsL-m-A 1 ^ 



© 

© 

© 

© 

® 



© 



© 



© 



/CoA 




^liJI ,WJI - uJLkll 




j ljLxj mm :^JgUI oug.ll 



3 

4*P l^La ^LJy>- 4*P ^yj>s*a + -o^ 4j*x^>x^a3l ol-XP^l 4»P \^]l5»x-o 4j\o : 4_3 lj LTLcJ I 

: ^4^jLJL>J 1 ol-XP^l 

. ^yjXM \jk-Xa*- ^^P ^*JU [ '^ Um-O 4julxiyJl ^^P ^-*-3U ( . £ ) ^ 

. ^yaLjJl OJjk jyZ">- \jk^y£?lXP O.^QjJC) 4»*J lxiy3\ ^y£l>0 ^ 

. ^^P \*& 0 ^ 0 *XP IT A<s^‘<s *.a ^^P 0^ *X^- 0 »XP ^1 ’* 11 *"^ 1 ^^0^\m) 

. ^y ^ ^3 4lya&La J^l&o *U!yyJl JJUj J^>- j-o diSSj a31o 1^1 ^Lp L3lo 4julxi<Jl Jiyj ^ 



4-LxlLu1^1 



. 'Ojy2'+‘>^ Oj^^aj 4j\j^J " 3. " ^y^-vJl y&J ^X>C^ajJ^ c 4julxi<J\ OjJo- • 

j M . 

^ 2, ) ^ Oj^ya) \j 1 ^ya ^ <"XP ^^Lp < ^. 

^ = «/" 

Oj^ya) Ij Ijk 0^ -X>- 0 -Xp j.a^2.->- y^C»aJ ^ 



N = ^ 
00 



U).S 



lX)U Ij-XiLa 4^ -X>J^ -X^- yy (JjyfiM 1^3 O *X^ulx*y3l ^y& :4 _uLxl-JI 4_3lj LTLcJ 1 

• + ^ 3 J /£ " N + j,£= ^ (i) J-i^ <^Ip a 5 y^j 

. (_$) l^-L-lj (f) JjSfl l&O- OsjIjiaj 0)L«x>J 1 4jclnJl JjJ (jSCaJ 

Jiaj' A.lo>- 43 ^Ap ojj&_J 4joln<Jl c (jll)\j i J 4 C. — -•>- 4 J + = . £, ■ 2- ‘ O (j^ ^ 

. J^liiJl UjLj 

• > 5 Oils' lil Ocasio j ^ jSoj c • < jlT lil^ 4j Jjljj" 4jobo3l j ^jSo 

_5 (\ — (j) + f = . £_ : 4s!ilj«JU « i j I^jLjIj 1 JjSh \jbX>- ^jX)l ( . £,) 4 joIxoU (i _ji5^l oJl ^ 

(' " j) + J = J : j ^ (J) O-Jl iLsoSI fj ^ 

^ioJl l y*j la v_s jju 4 i jls ioL> 4jobo 4 JI 0 ijO- Aj’!^' _>- 44 > 4 1 oils' lil ^ 

- + i_, .,- . ^ t 



r+ 



1 ^S* — Ajol-w4jJ 1 ^ 4 ^ AtaP ^a 1 ^-j^ 1 c -X>- J l>- ^1 ^vSv-*4-' 

: “Lila- aL^Xoo 1-0 j ^j^a>va ^ 

[^(N-j) + tv] -^- = , j _>- : ^L-'Slj Jj*^l IaO- Oajl**j jj\ 




^^1111 ^liil oa-u^JI — ^\ ^_<xLflJI — 4 _qLsJ I olomL ^Jl . ilYs 






SJl>- 



( J+!) -y- = laa^Lcaj ; 1 !o\j 



j jSaJ C^>\j jljJLa 



N + j£- . 



£ 



jl5^ lil A^uiJCjb djuLjd • -j- . 2_ C. ■>.«■»- (-2.) dsulxJa)! ^a^ad -5 « ... \*» j II d » j lljX aJI 



( t /~) ^=jJL> dj jfijJ J djubjuJI ( _jaiLl aloLM jljJLaJl ^a^ad J +-^9 
. 1 i ^^■..■i‘.aJ ''' ^^3 d 1 ^ 6 . a \ j2aJ daJ^.a ^ aj** djldji ^a a) d ■ . . 1 . 1 * ^ I dAdLaaJl ^aaad 

' 1 ~ 1 c /-xt = . £_ di^jJU » j f ( . 2 .) d^aj»^]l djol^laI 3 .Jasjl ^ 

jjiJaJljl jaa) .la-d^ L \_ 3 jJU jlj “daaJaUA djuLld dj Lid ijalad- dj^' -J>- t U C I vJ^ailS"" lil^ ^ 






(v--')f 



^ <• 



l/" 



: d^ajJJjfc dla.a L . J ld ( j^ JjLfl ija>- j ^'jAd^vd ^ 

= ._>- : ^Ld^lj JjVl LfcJa>- dadjijaad ^ j\ 



\ 7 ^ (/- c = ._>- : laJ-Sll ? J dSjl L&Jd>- dadalaaad ! LjU 

^ ^ a^.a 

. J^dda>a \ aJ^ l^d^l 3.Xf* . d . ^ . . ^ 1 1 d . . a . 1 . ^ 1 1 ^liaaLaa d J I 



\ > | a/~ | \ ~f~ 



S' ‘ 



i/~ - N 



i^- ! d ■ ^ *’ ■ •' ^ ^ S^" ^ " ‘ ^ ^ ^ d La . La .aa3 1 ^^ad>vd 




^liJI aWJI - aJLkJI 




Cj ^tiLuiu t j ljLxj mm ^JgUI oug.ll 



m 



m 



W- djoLx U-Jjmoj' 

JaSI 

= Z^' = Zj\? ^\JL 

oj^^aJU m < Kj \* x o + ... + Y x o + y x o + \ x o © 

(... c \ \ c v c r) 4 -oL^J\ 4jolximl5 a>J1 ^sS' \ Y 

^ A c A 

^jLo 1 jU \ i jja V N c \ jjoJjJ J jlS" 1S^ 0 

® 1 1^*.^ ^y*j2j ^ c \ 0"^ ^ 1 ^ 1 ^ <\& "V 

i£j\+vj (y - (/^ V ) J 1 

N = t/~ 

^jL*u N ^ (v) ^ A 

SI Li* nil oLL^y 1 ^ ^AiaaAll 3 -iL^fl jl^l 

I^jU \ + i = ^ 

4Jo\j ^ 4^ai\jj ^Jj 4 j Juljj Cm^J ^ 4*y3s\jj V Aj Jol^j I 



: ^) S }1\5' I ?\<\>cl^\j Yo + \ \ + v + Y : 4«oL^Jl \ ) ♦ 

(i-^r) £ * (i-^r) i * (N-^i) i v (N -^0 £ » 

\ = l/ ^ \ = ^ \ = i/' \ = ^ 



(... t rr- c va - t rr-) 
/ r- n rv N 

(... t t 4 ) 

' 0 0 0 ' 



! AAjl^i^Ji 1 SS' A*o\^*^>- Ao^Ji ^wee>* ^ ^ 

(... e \<\ e SO e \\) t 

( ' ' V» 

1 -- ‘ £ ‘ v ‘ r- ’ ' 



: i^jLuJ f jls AuL*j- Ajul ZLa 4jln« ijJes- Cj^j f tv e X — ("l e V + I V jlS^ IS) 'T 

i i r e r v \ i 



A- a 



I ^ \ " 1 “ r ) -'v_' l ^-J i A,l., 1 i..l l , 1 i..V^J i ^ ^ ~e w— \ 

r = 

VI e vr v ii i 



l^la AjJl jlj \ — °r = ^j->- A 2 !iUU ^3* > l^= ( lJe>- j A^jJAjb Ajol^la 

vr^ 4 a\ * rir v nr \ 



^jL«J (jlS vr jJ£> £A JjStl laJe>- A^J.X1^1 Ajob^uJl AlLo iAP ^j^>va jl5^ IS) ^ 



J- 

r 



it 



^^1111 ^LUI v_<ij^>ll — ^j^!l ^_<xLflJI — ioLaJI cjUx^L ^J l . > 1 ^ 







<LuV I ^ . ■ Af | jp . ■ Ai 
: jiVir ^j-yyU-yM JSO ijA>- «J— J 1 v5~ I 4^ 

'«oJ& ' 

'<0JS3 JL*s.JL‘,.JL •» = ,£ ‘ f = ,t v 

£jL«Jlj (jyoLJl JjJoJl £"j^Ova jl5j V ^jLyJ aluLyO- Ajobcja jj-a jJlj ^li)l ,jjJoJl ^^J^Ova w 

£* 

• AjcbjuJl Jo-jls to — ^jLyj 

. jl Jp^l 0 JP Joji 1A = la^J jA 5 J^pU-J c \ V = ^jLyO tgp jA>va ^Ao- £-J A) ^ jl Jpl 4 j^\j >A 



jjj JoJl ^JjA 5 Jw>pI>- jp Jj Jj l&Jo- 4 YV ^jLyJ l^Pj^Ova AjL«o- Ajulxja j jSo oljpl 4j’!iAj M 

. iljp^l 0 JP Jo-jl 4 \ 1 jljJLaJ JjVl 

^oY<? 1 - ly 1 ^ y* ^ a-a_4>-.-a ^ ^ *lo aa^l I y- 4-ayyJ i , 0 V 4 V Aa.'l.g.. o - -Jp \**y^ 1 * yp ^jo- J 1 1 A Y * 

. JsL-jVl oia Jo-jU \r -.rl^S 



:Jo-jl .(... (. \ o c \ Y < ^ ) AoAoJI AjubjuJI ^S Y 

• l^Ja ^JjSjl 1 Jo- \ 0 ^J^ova I 
jAp jj^aloJl JoJi ^31^ ^^aloJI JoJl jp aljjjl 4joln«Jl JjJo- ^j^Ova V 
JoJl jp aljjji VO * = l^Pj^Ova ^Jl JjJoJl JAP ^ 

Jj^l JoJl jp IpJol ^jJj JjJoJl ( jp JJP JS1 Jojl (... 4 \A 4 "l 4 Y) aJ_ujJA^I AjulxxAl YY 

10 • • ( j_a \ JjJoJl SJP £^j^Ova j j^Lj 
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First Derivative JjVl 
Product ^ U- < 

Quotient ^u-~i ^jl>- < 

Chain Rule ^LJuJl oJipli < 



dfl.>Vi'.,iQ H [_ 

.ivolp ^Lv-U- 4JI ◄ 

-wwoL>sJJ A~a j^oj ^ 



: L ylU a jS' \ 

lT 3 



O^ 0 = ‘ 



cr = • 



: o^ 
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.Aj ^s^^aJl 

lMI-# 

^ol fyA^- ASjjia ^^^aj Aj \ f i4»ol ^JiS- jsj\a~j to ‘ W ‘ (') vjW^' 

JJS* ^qj i 3 ^ol 1 0 Jj& \j \ $<\>o (jl (J^ 

.4j ^>vs3 1 al^l 

Aj jjJl ^jU JjJj>o Aj Sf tiul jJlP j^P- Aj jSyj (c_j) Aj jA*J UaLo 

j^j (ji j 5 b. Q 

: 4»ol jJlS- Aj jj>jj ^J^l ^jjlovJl Ijl j-o \ 



|P,ls?7"i ■ oq ■ .i 

s-L,<g 9 j iol j^oJl Aj ^ 
. AjwsjJl 

;ol_b^ v yi oLwUjJI i 
- 3y}\ - ^UxJl - ^\ 

. UIA\&\J^1\ i 

• d)l^-J (£2 \j ^JjU ^ 
^ J^ia i 
J| c ^>- v yi »— >L**>- 4 
oU^Jaj J I o| i JLv^« ^ 

Jl^Mi Jp vV 

A l..ll .,I>/1 ,“lK IU./-VQ II 

iol jZ*£* Aj j£- 4 
random experiment 
sample space a^jJI S-VJ 23 4 
event o _b- 4 

simple event ia^^j 0 J 0 - ◄ 

certain event -L5 jj> ctj-b- ◄ 

impossible event 

A_JbjLd 4 

mutually exclusive events 
probability J| c ^>- s yi 4 

probability axioms 



iio.'Vi,.iQ II ^ 9^1 



. 4j_u iLp- ill 






^^Lill ^LUI v_<ij^>ll — ^\ ^xtLflJI — 4 _oLsJI cjLu-oLj ^J l . >1^ 






JUa^-Vi uLu> 



j^si\ ^LS 4iaa»-^Laj Jj^lJLla ij-^J- 0 AjiiaS alflM 
(l^alsjl IwSjJO jl jji) ®LkSj-aJI olsllajl 4PjAJ>va ^Lp 4^JL>- ^ ‘La^a ASliaj 

■ 4j ^ swajl 43liaJl 4ia>-^Laj 

SiliaJl ^Js- ^LJl i J jJI dia>-!Aa _5 V • ^J\_ \ 4«iyi SiSlaXa Siliai V > 1^ 4^Ji>- ^ eJcs-lj dillaj » , 



A^j_ "^1 



0 



: 3-IAO.La 



Sample space (outcomes space) t (^LjljJJI - 1 ta^) 4 _LuJt r L . 

M) J^jJU 4^ J^j jj J t4j j^vJl S 4j5'L<wdl ^Jl jJI JS' 4P J^>va ‘LSI j-Lp 4 j jSy) 4JLoJI alLlS ^ 

. (i_i) (j J^jJL k_9 41oi)l frlyfiS j^Lp iJjJ ^ 

iAP jlT lil 4ILa j^P jl dijJova Sj^Lp iAP jlT li| L^lla 4JLjJl al^aS j ^ 

. 1 l^jJ I a 1-^23 la S 3 *AJLaaJ t 4^>va by*2 Lp 

: a j LaSI ojl^»HI j-asJuJ 3‘« «■» II aL-ii 



il 



L^ 9 



V\ 

4 -^ jJl gj] jj 

a /T"tv 



J ^ 

VL 



A^jlill 4-wO ^Jl jj | iwO jJl £Zj\ JJ 

7 v - 



X 



iT 



/XUL\(\ 
fV I 



Tossing a coin t * 34J ^ <U 4 ^ Uill * Vjt 

04a-lj O^a i jjiS 4jiia3 alaM 4j j4»vJ 4^oi)l alLlS m \ 

{lJ t) j^5 } = i_j ;^yb jjblia)l 4j-j]l 4ii>-^La_J 

SjLSCU j-^jS iJ <■ ij yd) j -® y (j^ O-j- 
r = (<J) j : Oj^iJ 

jj-Sj-® ijJiS 4jdas alaM ®bja>vJ 4^»jl alLaS * Y 
: jJ& oLLSCj !j j I ^Lj 4li>-^Loj 
!(^ ‘^) ‘(j® 9 ‘^) ‘(^ ‘X ‘(j® 5 « j® 5 ) } = ^ 

v r = i = rxr = (vJ) j : oXdJ 

CjI O^' 4jiiaS ®Lj]l^ 4j y>a) 41oiJ! alLiS -r 

J^SCaj) OLLSsJlj J^s)\ ^Ls 4li>-^Loj 4jLla 

: Jjfc SJjliLjl 4jUl 0 jj^JI 4^1p JjyO>JI 



gi\y 










iyi jJl 




^Jl 




1 y jJl 


SilliJl 




Jj^ 




SJliJl 






£ ( i) t i) £ i) ) £ (ja c ja £ ja) } = Jz 

‘(j® 5 ®-^®^) ‘ ( 1 j®3 c j®a) 

‘(^‘J® 5 ‘^) ‘ (j® 3 ^ <o^) 

Kj® 5 ‘ J® 5 ‘ ^) ‘ (ij® 9 ®^®^® 9 ) 

r v = A = rxrxr = (Li)j oXdJ 

42jL«JI ‘dia'^l ( j^ ia. >-*i( 

^ V = (®— ®) 0 j ^jSCj 4jtlajl ol j^)I jj-a ^ ijjjj 4jiiaS 44p " \ 




^iliJI - uJLkll 




:oajljll oa.ag.JI 




(^>*>Jl jSsjJl ^j^XaJciiva) j-JjjlaXa i yi> ^XjiiaS e-liiM 4 j jjO AloJl t\jja3 *Y* 
jT j ^ jSsj J Cjj^Jlno y>J-° ®n^ 4 j OjJjj 4 jJaS A 2 l\ " J ^ c " aly -39 ( j*dlj UU 

:>w-oj^Jl ^-jjJl jSsjJl ^Lc- jOfvJl ^j(j 

.( ioli]l 4 jJaaJl c 4 jiiajJl 4 ^-j ) 



: £ L 4 Jt : LuLj 

^Lc- j^laj (^iJl iJjJl 4ia>-^oj oAj-Ij S^a i jj J = Y~ > ~ 4a)l ^ j->^ aUoJl a l *23 “ ^ 

: ^ ^l*j i 4 *>. _j 3 l 

1 = (l 3) j : jjSC. J {1 c£> cl cY cX c \ } = >Js 



j^laj ^ jjl iJji)l 4li>-^aj ( j^xJlxis yjy ® jj alaM ^ AioJl al*23 " Y 

lg la3« ifl aLjjOl 'ks-ysy J _^L»J1 ^£- OjA jT ^9 

:jl ^ ioliJl 4^«jjl ^jU ^jliO lg!^g...aj c^JjSM 4~OjJ! ^uU j£> 

. dJJi ^Sy aJWI J\5CiVlj {{1 CO d c? cY c\ } By ;{1 4O d cY cY c\ } By : (y cy) } = <J 




’. 4-»-4A< 4-«jk 
4-0 li! I 4-wO j]\ 




: 4 -Jj Jj>- 5 j ^2 



1 


0 


l 


r 


r 


\ 


j;y v^' 


(■u\) 


(°‘') 


(m) 


(rn) 


(rn) 


On) 


\ 


Ocv) 


(0 <v) 


(m) 


(rn) 


(VcV) 


0 <r) 


r 


(i.r) 


(o t r) 


(m) 


(r t Y) 


(r cY) 


(wr) 


r 


(id) 


(°‘0 


(£ t i) 


(Yd) 


(rn) 


(' ‘0 


£ 


(Tco) 


(°‘°) 


(icO) 


(r t o) 


(rn) 


0 ‘°) 


0 


0 ‘i) 


(on) 


(in) 


(rn) 


(r n) 


0 ‘ 1 ) 


1 



4 -o L-J I I 






uLu> 



t 



jiio 

alyiaS i_j5^ I . (■ \ jJlya AiUillj cal^iro iolijlj tfrl j^s- aUj'Lala Ol j5"" 03^3 j 4j X 

^l£> blaj-^aj ( ) ‘Liliil 8 j5nJ1 J^s 4j 3j5s3l Silc-I ^a Jjo eJ^-l ^31 jti^S"" 

•o' /^' 



SJliJ! )! J jM I i~>» — !l 

c 




t JJi 6 ^Jl C.^*g^» lil 

Ji 5 _^JI “IpI j.op ll$i 

tlg^e _L *j ^w^Jl 
t/ Uj^iiJ ^ _/ ilL* j^i 
. ‘Loll!) <u^e^JI 



J^JI^ 

Sjisjlj (t >) J^jJU o j5-3lj (^) jJU a! j^j>JI Ojisjl j-® jj 

:(,j^) J^jJU a-! j-g.^ ' 

aLoUl -bj>- ^ i 1 ^5^1 ‘~ w ' ^-^ > T - ■ ' - a- 1 1 

^ j^ii31 k+a i ji l$3 vij3iAi3l £j\ j53l j-a 3 j5^ J5 ^^ai - 

1 ^*i. g .> * _ - ^j^C*a»a3 1 ^j»a a yg ? ^ aabjljJ^ abj r .« ^3 i 

(■\y3a\ 4^jUJl OjJwJl JjUlaJl jSv-l3l c4^jli 3^a 

<\ = v r = (lJ) j 4^*31 

‘(j ^‘V)‘(V‘V)‘(^‘V)‘(|J' S ‘^)‘(V‘^.)‘(^‘^)} =L -® 

{ (t/ 5 ‘t/ 5 ) ‘ ( V ‘ j" 5 ) ‘ (^‘ I/ 5 ) 



JiJ <jl J 5 La. |J 

bjU OA^-1 ^j3l i jijjS' C-aO%-a V" \ ijja AaSj^j aUj'laXa CjI jS~ Cj^u ab X 

.6 j+aPS- 3AP JvO J aU^»31 a-L^JS 1 . 3 adia-3iLaj J3i3a>-^1 ^a ^ jj-S?l 

ftloj ^ 



The event 






. aC^»31 t\^a3 ^y> aUj^>- AS'^bS^a ^Jt> OJasJl ^ 


The simple event 






■ lajb 1 ij yg 1 C- ^ jl>o aU^*31 aUalS /j-a 4P jA^>va ^ 


The certain event 


: JS OJireJl 




i_j aU^*3l a-l^is j^gUp^yfcOj^Up ^jJlOAs-Jl jjfc 
4j Jjjl 1^5 ^ J- 5 ^' ®j-® ^_j5j33 j5^a £jA>- 


The impossible event 


^melLLa»Jt O JLfcll 




(p j-®j3 U aO j^sSS- ^3 IjJI OJasJl jJfc 

ab jjOl 1^3 ^ j-=*^> 3 J^g>vb»oa Cjbj- J-*J 


\ *Y 


^liJI J^l - uJLkJI 



I 

I 

9 




:aojljJI oug.ll 



JlLo 

.oUrf' rji Bjy^> JuP iwiSj^J Olj^J OJp ijii AjilaS aUM JuP T 

:A 0 >^h Oj 1 j^>-SM ciwS t\j*aS sS I 

" J5SM ^ c -j&\ > 5j^ 6i>'- t 

"AS Ml ^S- r^Jjj^S JJ^A> CiA>" i " Js^l ^Js- Sjj^s JjJj-" UJ 



ii 




*1 




*1 





ni 




p 

o' j - 8 

{(£<.£<.£)<.( O 0i£i£)i( o o,.£) l .ja}= iJ 

o = {(i 3 < 4 < £)<.(jo c 4 £ t i))to^}= f 

{(j^‘ ^ ‘ ^)‘(o^‘ ^)‘ 0 ^} = V 
{(i 3 ci 3 ci 3 )c(^c^^)}= ^ 

J^>vL«uJI CjJ^sJI (p - { } = i 

jij <ji j 5 u H 

. jl 0 "°J 0 ^ 0 “^*®‘ ' u-Ai> ol jj* oAp i ^JL 4 j*la 3 aUjM JJP T 

; A^J ^ 1 lj 1 J*>-S? ' 1 A l 9 ‘ - aS*' 1 

"ji^Sjl ^ AjI^ "JflSh (^jIp Ojj*a> CjJ^” I 

"jiS^Vl ^^Ip CjJj-" v i 

Operation of the events ii»lJL>>Vl (VyLc ljLcUjJI 

PiQJ ^ 



Intersection ^LIslUI :V 3 I 
AJ^*Jl aI*23 j^a\ss- J5"” £ ^>0 * 1 Pi f CjJjJ' t > c f ( jO>J^>Jl ^£>\Jjj 

(&* oe-^' V J ^ d*tJ V c ' ls'Ils^' 

Union :jlaOVI : lljLj 

aI*23 j^tfUp ( J 5 '” l^so <_£jJl v 1 U f CjA>J! t, > cf il>o! 

k_-> jl t '-*- 0 j' ‘-a i jl I ^5*^' Aioi)l 

(JiSfl ^Ip Lj*Jj4 £j£ j) 



U| 




^^Lill ^liil ^xtLflJI — ioLxJI cjLuiaL ^Jl . )[*V\ 




JUa^-Vt uLu> 



t 






Completion : IjJ13 

tX^aS j^aCs- l j5"" ^^>0 f dl]jj c f OJodJ OJoJl ^^*—0 t <JjJoJl 

. f wiJosJl f ^OS’ ^JU'J k f OJoJl ij \ ^Jl AioJl 

0 = 1 n I . o =1 U I : Jas-’tf 

Difference j^aJI :IajIj 

ijijl cj ct j^s>Up jS^ i£j>o > - f OAoJl 

Pi t jj^Xs- |_^j5-> 

(ialj t j) <-j f £j$J <^*iJ 

( v nf)-f= / v nf = v -f 

jjL^j^a ^ j Ui^jUj : LuxoLk 

: jls ^2 j-JJo- t > c f jlfT lil^ 

'( V ut)=vn1 aV) 

(v £j*J f £jSj C^) j' Jo ki' £j3j ^) CjJ^ 

'( v n t)=uu 1 ( DU) 

^IpJ^JoJl Jo- 1 ^jSj" OJo- jl JoJl ^Jp" J 



plGJ_ES 



Mutually exclusive events 

Lp&Jo-l ^j2j jU "jlovJo^l (jxJij ^2 k_JJxU_p\ X 



wL^IJpUJt kjl JLs*Vl 

•jj-S?! (^Jxj) ^yLo Lp&Jo-l jl5"" jLiljU la^jl k J k f jxi' JoJ Jlflj 



k ) k "la jloJJal ^2 ^L>kJl OJ> "f (jlS"" I SI" \ :'XI^aS 

■j^\ £jh J^. 

jls ^ jUl 4o-^)l ^1 p jj&llaM jJo)l a! oJo-lj ijo J y joo- a-UiM 4j joo ^ “ Y 

0 40 d £ r £ v t \ } = o 

{Oc\“cN} = f: JJkP CjJo- I jlS" lil 

{~\ k £ k V } = k 1 : (^1 ^>-jj JAP OJo- t > 

. >^1 l5^- ^'jSj 0 = k _ j Pi f jU 



0= k, > Pi I jlT ^ il JjLiljja k > k I ( j-JjoJt (j\ : JliL ^ 

.jjia ^ia iLsLla Ojl5" 1 SI JaiiSj I jl aLjLla Igjl kjjl.Xj-1 S-bJ Jlaj ^ 



i 



>♦0 



^iliJI (^IjJI Jx^kAJI - uJLkll 




:oajljll ba.3ig.JI 



: Ja^ 

. jLsUla \ ) c f jlj (j) = V > n I jlS" IS) " \ 

0 = fn^t0 = ^Pli i c (j) = c >nl : jlSj iwS ( j^ CjI AaU Aj^\j ^ c k > c f C-ol5^ IS) j 

.^a>4^a USU^a CjI JaU ^44 > ‘ f :jl» 

• USUla j jSo Uol jUp 4j jS>-J ^2 (UJjjSll) Ala. ,...M Cjl-Xa-Sll " Y 

. jLSUa jljAa- laJfc f aUSUsj f CjJo- "Y* 

Jllo 

.1^1 jlsji ^lp jjj jJbUaM a!U>-!2Uj ^ JaUla 2jj ^ jj>*a- a 1^)1 Aj jJ>o ^2 t 

^ S s! * f, 

lj lUaJAJfc Aloill *Us3 JU 

V U^P AP ^ ^11 ^lp 2A*J 1 ^y... g -> ^ ^j^la f 1 

. dU)U-l j-«2 V jLiUxa c ) c f (jU'JoJl ( Jj & ! Ulj 

n = *1 = 1&2AP Aojja AjjaUl OJ^l AloJl t\^s3 j^a>Lp Sfjl 

^ C...a»- tAAaJi c-l yaol ^JjliUl 1 1 

. jSUill ^2 US' A lag’.; JUa A1 o«J 1 «-Ui2 j^aU P 
{ (i d) c 0 40) 4 (i ci) c(r t r) t (r 4 v ) t (\ 4 s)} = t 
{ (1 c\) 4 (0 ct) 4 (i t r) 4 (r ci) c(r co) 4 (\ d ) } = v 




">^1 



jL^Uia jUjo- v > c f .*. (j)~ n f *.* ! liu 

JiJ 6 ' J 5 ^ 0 ! 

• j- 4 v ^ 1 ,jAJl JUJl ^ t 

-2 0 ^jUcg U^Pja^vo JjjOAP j^^ia OA> ^ 

■ dU)U-l j^u 3 ? jUiUla 2 4 ^7 J)laJg>J' ( Jj& 
Propability JLUL>.Vl 



ftlQJ ^tj 



: JUU^Vl uL> 

^j2j JUxa-1 jU cOUlSCoVl Aj jUjla OlAa-Vi) USljUp AjjaU «-Ul3 jlS' IS) 

: (f) J j a] c _2 D f Oi> 

( cjAsJI ^j 2 j ,^1 (J 2 jj 2 JP | . 

£L*~etS>- 2AP (a~®) Jj 



(l)J 



\*1 



^^Lill ^uLU I qj I — 4 _qLsJ I cj L u^a L>^J 1 . >lY\ 




JUa^-Vl uLu> 



jiio 

j ^Ul 4 La^jj) 4*ly4L*J CjI \jZ 0 Alj'laXo O' jS~ \ • 4j | jj-a Col J-Lc- 0j5"” C_aO>ao 0 

:4»o"^l Jlao>-' 4 _ 4 .ua>-' 4 s-SM 

A_' ^1 ooA.>- ' 
jl «•' j-a>- Aj __^> a-4oJ' OjSaM j ^Saj’ jl Cj-Xj- > > 

.«•' jyQ>- OjSaJl (j j' Cj-Xj- ^ 

'* oljSOl *_a^>- ^ JaP 



(- \^y2‘>^ I 1 i AP “I - ^ 1 i «I !j ^ ^ *XP 

^_at->- ^JaP 

o r + r 

* 0 — — 

’ \. ” N * 



«•' jyQ">- J)\ «•' j-a^“ Aj _^>a— -Jl OjSvjl j j' Jlaa>-' 



Axioms of probability 



0 + r 



f 7^ ) 4J — a Z y^> ~ 4_ - O^^Ol 

= alyao jl «•' j-a>- OjSsjl j ^$0 j' JLaa>-' = 



*,V 

■ dUS ^jO-l jiaa (^) J J J )y3> j' (jSCaJ JjS 'J^n 

JjiJ (jl J 5 La Q 

: AJ^l C^L^I a__4^l JjUI Jlijl ^9 0 

■ alyO. > jl e-1 j-a>- Aj ^> a-4aj' 8 j^Jl j j' OJo- 8 
a' j*2s>- jl al^o jl a' j-a>- Aj ^> t_aaJl 8jSa)' j ^$0 j' 4 J 0 J 0 - _& 



Al aj B 



JU_Z>-Yl Ljl»La< 




(f)J JaSjJU a] ja=jj f CjJasJl JLaI>-l ^^a_o l JiuA>- 8AP Ja>-jj 4_S Z) f uJ4> J^3 " ^ 

\ ^ (I) J > • :Oa^ 

N=MJ -* 

ai D v 44 J D f jlS' lil -V 

(4_j) J + (I) J = ( 4 —) U f) J : jls j^aSLos 4_J 4 t jlSj 




! SJLLJI oLa-Lv_aJl £jA 

[ \ 4 • ] O^liU ajA>- JtaX>-l (< _y4j>j' ' A-aJ_»aJI 




^iliJI ^IjJI J^AJI - _JLkJI 




jlo^vi :oaj|jJI oa. 3 ig.JI 



\ = .xS^aJl 9 * (jl ^ou 4*jUiJI 4 ^L«»»oJ! 

<LiLidl CjIaj-Vi ,j^ ijA>va iAP ^ \ vUJl ^«ju ( j^' aj 

<J)J +••■ + (,I)J+(,I)J + (,l)j = (,l U ... u r l u ,1 u ,DJ 



‘UsU^a ,lc 

" 0 



r 1 V S' 




yDt jis-il 
MJ>d)J jLi 



(Vnl)j 



(v-f)J * 



1 _ I + I 

£ £ + A 



o 
A 



l-'- 



A 

_^_ 

A 



r 

£ ‘ A 

I-' 



f v u 1 ) J * 



<LaL& ^jUu 

•=(</>)J0) 

(f)J- \ =(1) J (Y) 

( v nf)j-(t)j = ( v -f)j(r) 
( v nt)j-( v )j + (t)j = ( v ul)j(t) 

jduo 

. A^j A^*£* c-1^23 o t f 0^ (J) 

: J = (V n I ) J ‘ I=MJ‘ J = <l) J 

(1)J v ( v Ul)J I 

( v n f ) j - ( v ) j + (f) j = ( v u f ) j 1 
(l)J-' = (1)J ^ 
(vnf)J-(f)J = ( v -f)J * 
( v uf)j-\= / (v uf )J = (v n/f )J 4 

JiJ <ji J 5 ^ Q 
: IJ X 3\ oVLa>tf\ jAJI JVU\ J 1 

(l-v)j v (V)j ' 



Jllo 

X = (v - 0 J ‘ Y= (v) J ‘ (0 j O^J <-® djlj-lc- *Ua9 j-® cj £ I jlS" 'H v 

(uul)j 5 (Vnl)j * ( v ut)j v ( v nf)j I 

}©©-©( v -f)j-(f)j = ( v nf)j i 

l = j-hi = (vnf)J-MJ + (f)J = (vUf)J ^ 

©■© a = ( v u!)j- \ = '( v ut)j = (Vn1)j * 

(v-t)J - \ = (V nf )J-'=tv nf )J = (v u/f )J 4 

= 

A A 



>*A 



^lill v_<i..ur>ll — ^_<xLflJI — ioLaJI cjLi_uiLi©l < ilYs 




(1n v )j * 



v _ r 

A " A 



dUi Ai jla; (‘ > U I ) J iUol^ dUSCaj Ja ; 

jij (ji J 9 L* Q 

: JjLJI JliJl V 

(vul)J V (1)J 1 

jiio 

Y = (^_>) J £ (f ) J ^ = ( t ) J ® 4JSI ijJLp 4 jjS>*z} A^s- «-UaS j^s ^_J 4 f jlT lil A 

:^jU^=(VU 1)j£ 

.j£H\ (Jlp j^i JUos-l ^ .JsSfl (Jlp j^i ^jSj JU^-l 1 

. Wa 9 | jd>’Jj»J' 11 . Isai l. ■> ^ 

=( v nf)j .-. £=( v nl)j-\='( v nl)j .-. J=(uU 1)j v 

i=(l)J.-. ' = (t)Jf-. (l)J^=(l)J-' ••• (l)Jr(1)Jv 

- } + j = ( v nt) j-( v )j + (t) J = (vu!) j = jsVi I 

£ = (V u 1 ) j = V n t ) J=^Vi j* j^i ^jSj ju^i v 

- y = (* 1 l"l I ) J - (4 j)J = (t - 4 1) J = \aa i 4 1 CjA>JI JlaJcs-l = - 

-^=( V nt)J-( V Ut)J = JaS 9 J^l £j 9 j JU^l 



1 _ I 

A " A 



1 _ I V 

r _ A 



0 



• 4dUi ^v*2j ^l£. j-^ -iiaS (jdiAjJI JLkXp-1 iUol iddSCaJ Jj& ! J^in 

jij oi Q 

, \ = (4 J U f) J 4 * ,1 = ( 4 — >)J 4 * ,A = (!) J j\5j 4 Uj1 jJLC- 4jjJ>vJ 4^jJ 1 *1*23 ( jjfl jdijj- 4 > 4 f (jl^ A 

laii? f " 0 J 4 J- V " JiVl ^Lp jjdJusJl Ju>-I ^jSj" <dj 
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